‘SUINJOL [BIOUBUYE IeSIV] PUB IequUIT? o10mM seonpoid yuemMOsvueUT 
Jopun 4sea0y yy ‘Aynvoq ATOZ popjooxoun st TeAewtId yso10} OY} CTIA “MOOINWA_[ GNV ANIG {0 LSAYOT HLMOUD ISa_ “T TanoIT 


Volume XX July, 1920 Number 2 


BULLETIN NO. 13 


OF 


The New York State College of Forestry 


AT 


SYRACUSE UNIVERSITY 
l) 


Forestry for the Private Owner 


BY 
FREDERICK FRANKLIN MOON 


Professor of Forest En&ineering 
AND 
*HAROLD CAHILL BELYEA 


Assistant Professor of Forest Engineering 


Published Quarterly by the University, Syracuse, New York 


Entered at the Post Office at Syracuse as second-class mail matter 


TRUSTEES 
OF 


THE NEW YORK STATE COLLEGE OF FORESTRY 


E}x-OFFICIO 


Dity IMSL ID eg, Ol semaaleins ob Seas Holecos HaeO sae Syracuse University 
Dr. JoHN Huston FINLEY, Commissioner of Hduca- 
USOT Rem Cra O RE a nL EH SB ies CCH RIOR CEH CO 1 Dr coer RTS ie Albany, N. Y. 


Hon. Grorce D. Pratt, Conservation Commissioner. New York City 
Hon. Harry WALKER, Liewtenant-Governor......... Binghamton, N. Y. 


APPOINTED BY THE GOVERNOR 


Hon AL mCANDERY L-ROWN = einai lejos. ee vce ctetels Syracuse, N. Y. 


Hon. JoHn R. CLancy..... itty ee RRR ML cr a Syracuse, N. Y. 
Hon. EEAGOUD DA CORN WALD EM an | sEEee ie ass Lowville, N. Y. 
HoneiGroORGE Wr DRISCOLL aa ereine deci tae eicic e Syracuse, ING NG 
On CA ACM BURNS He mise len master ee ercerseenuelstali a) sons Watertown, N. Y. 
Telos \Watnndave JEL, Ikniininy, boo duo ono ono oeodde Syracuse, N. Y. 
Hon. LOUIS MARSHALL.........2...-..0.0++------ New York City 
Mr. Epwarp H. O’HARA............ Het cea Soames Syracuse, N. Y. 
Eons Hi. SP GOURD Sef aaa teeta ene emer cee tee es Glens Falls, N. Y. 


Hon? LOurs: “MIARSERAM La 5). clanvare eiotetele b ovelleiels: «.cleroaiarssc President. 
Eons Orn | Re CTANGY, 7 for ene ees Coeee, 2 tae Vice-President 


: BRCEIVED 
| FEB 87 1999 
| Citlee: 


enn rnenrecnenr era Asan 


FACULTY OF THE NEW YORK STATE COLLEGE OF FORESTRY 
AT SYRACUSE UNIVERSITY 


JAMES ROSCOE DAY, 8. T. D., D. C. L., LL. D., 
Chancellor of the University. 
FREDERICK FRANKLIN MOON, B. A., 1901 (Amherst); M. F., 1909 
(Yale), 
Dean of the College; Professor of Silviculture. 
MAULSBY WILLET BLACKMAN, A. B., 1901 (Kansas); Ph. D., 1905 
(Harvard) , 
Professor of Forest Entomology. 
EDWARD F. McCARTHY, B. S., 1911; M. 8. F., 1916 (Michigan), 
Professor of Forest Utilization. 
LEIGH H. PENNINGTON, B. S., 1907; Ph. D., 1909 (Michigan) , 
Professor of Forest Pathology. 


JOHN WALLACE STEPHEN, B. A., 1907; M. S. F., 1909 (Michigan) ; 
M. Pd., 1915 (Michigan Normal College) , ; 
Professor of Silviculture. 


CHARLES CHRISTOPHER ADAMS, B. S., 1896 (Illinois Wesleyan) ; 


M. S., 1899 (Harvard) ; Ph. D., 1908 (Chicago) ; Se. D., 1920 (Illinois . 


Wesleyan) , 
Professor of Forest Zoology; Director of The Roosevelt Wild Life Forest 
Haeperiment Station. 
HARRY, Po BROWN, A.B: 19095 A.M. 1910; Ph: D5V1914" (Cornell 
University) , 
Professor of Wood Technology. 
ROBERT CRAIG, Jr., M. S. F., 1910 (Michigan), 

Director and Professor of Forestry at the New York State Ranger School. 
LAURIE D. COX, A. B., 1903 (Acadia College); S. B. in Landscape 
Architecture 1908 (Harvard), 

Professor of Landscape Engineering. 

HENRY R. FRANCIS, B. S., 1910 (Massachusetts Agricultural College) , 
_Professor of Forest Recreation 
LOUIS E. WISH, A. B., 1907; Ph. D., 1911 (Columbia), 
Professor of Forest Chemistry. 

WARREN B. BULLOCK, A. B., 1899 (Laurence College), 
Professor of Forest Extension. 


[ iii J 


4 = 


Artie qe ee 


HP) 


Vol. XX n5.8 


iv Faculty 


RUSSELL T. GHEEN, B. S., 1912 (Pennsylvania State College); M. F., 
1914 (New York State College of Forestry) , 
Professor of Forest Hatension. 
THOMAS LEROY HANKINSON, B. S., 1898 (Michigan Agricultural Col- 
lege) ; B. S., 1900 (Cornell University) , 
Research Professor of Forest Ichthyology. 


REUBEN PARKER PRITCHARD, B. S., 1907 (Dartmouth); M. F., 1909 
(Yale), 
Professor of Silviculture. 


CARL JOHN DRAKE, B. S., B. Ped., 1912 (Baldwin-Wallace) ; A. M., 1914 
(Ohio State University) , 
Professor of Forest Entomology. 


CLARENCE EARL LIBBY, B. 8S. in Chemical Engineering 1916 (Univer- 
sity of Maine), 
Professor of Paper and Pulp Chemistry. 


ALFRED HUBERT WILLIAM POVAH, A. B., 1912; Ph. D., 1916 
(Michigan), — 
Assistant Professor of Forest Botany. 


HIRAM LEROY HENDERSON, B. S8., 1915 (Michigan), 
Assistant Professor of Forest Utilization. 


CARL CHESWELL FORSAITH, A. B., 1913 (Dartmouth); A. M., 1914; 
Ph, DE 1917 (Harvard), 
Assistant Professor of Wood Technology. 


HAROLD CAHILL BELYEA, B. A., 1908; M. A., 1911 (Mount Allison 
University) ; B. Se. F., 1911 (University of New Brunswick) ; M. F., 
1916 (Yale), 

Assistant Professor of Forest Engineering. 


JAMES F. DUBUAR, A. B., 1914; M. S. F., 1915 (Michigan), 
Assistant Professor of Forestry at the New York State Ranger School. 


ALLAN F. ARNOLD (Landscape Architecture, Harvard 1904-1908), 
Assistant Professor of Forest Hatension. 


WILFRED E. SANDERSON, B: S., 1917 (New York State College of 
Forestry) , 
Assistant Professor of Forest Extension and Director of Sophomore 
Summer Camp. 


ALVIN GOODNOW WHITNEY, A. B., 1907 (Dartmouth), 
Assistant Research Professor of Forest Zoology. 


RAYMOND J. HOYLE, B. S., 1907 (New York State College of Forestry) , 
Instructor m Forest Utilization. 


Faculty Vv 


ALVIN G. SMITH, B. S., 1915 (New York State College of Forestry) , 
Field Assistant in Forest Investigations; in charge of Syracuse Forest 
Haperiment Station at Syraucse. 


GEORGE R. JOHNSTONE, B. 8. (Illinois) ; M. 8. (Chicago), 
Instructor in Forest Botany. 
I. LAURANCE LEE, B.S8., 1915; M. F., 1919 (Yale), 
Instructor in Wood Technology. 
DON M. BENEDICT, B. S., 1917 (Michigan), 
Assistant in Botany. 
WILFORD A. DENCH, B. 8., 1919 (New York State College of Forestry), 
Research Assistant 1m Zoology. 


RUBY W. HOWE, 
Secretary to the Dean. 


WALTER W. CHIPMAN, B. S., 1893; A. M., 1904 (Wabash College), 
Assistant Treasurer. 
JOHN W. WEBBER, 
; Bookkeeper. 
ELEANOR CHURCH, B. L. E., 1916 (Syracuse University) , 
5 Librarian. 
EVALINA M. MARTIN,.B. L. H., 1920 (Syracuse University) , 
Reference Librarian. : 


? Page 
ILO RE WORD Weert cnt casein ores Se sae ie ater a fort oh area SUG, SNE ea a eh ir oa ear 1-2 
CHAPTER 1: 

TEOHHTECOYS DN OLIN Ty St ERE NORE CEA ER ETRE ee ra Sree 3-14 
WWWingue Tig! INGER Yow oocedbobceueboonounabe pone shapleuanieuaie 3 

PTE MINCC ARO RM HON ESERI o/s telleeccuer cycle aialeye «ele suetciasa's 6 abe rere eisit oe 4 

iOn lands unsuited to; agricultures!.. 25. 0 -le ei sa = 
II. Forest crops are indispensable to civilization..... iC 4 
III. The indirect influences of the forest............... 5 

IV. The value of forests to the individual owner....... 8 

Possibilities of Forestry in New York Bothy Orie erapo ae oer aE eS he 10 

Orioina WAMOTEStS a roh seats oie cra ey att eve chy ote eherarakeys cache 11 

P2RESCTI GR COMMIUGHOIIS ca iseniieets ice ls sha eee ote esd cree aes eicesalave ne ane 11 

FVETHCOTES a entree oi ca ctauare ras we eens eee, oceania athe aca anarare 13 

CHAPTER II: 

PR CH MOO COLD Meck mete totic sete avs eeats toners ei aftcnicy etait ts Meee clone ate 15-22 
ITAA ONG VATIC Chm ancy ley. taustne ete alte de here eee crel coe eat ta se 15 
VWVoodlotRroblenis weeds se hee teria Rie eee een, Lee 16 
IROSSIDUIGIESH Syke thine nese eee seine ater a talaraya am ae 19 

CHAPTER III: 2 

Pending thewWoodloty.itiands shea s whoa brie ak cetue eae Mars 23-58 
(CCS AST RET Lees irgicy Senta emi Gar irilty AICP aon eR AY) Cet CAT y CHE SNE Sele PIONS FY pee 23 
SSKOIL ANAT ke Garena M aren r Ge Bes hn ta lcks ee Ee - Seep 1 cae Un Bea SOE a 23 
HEINE Seem teas eres tae takcnmtetsunigeveh ease cuvmetatone Save incon aia auan Seehee 24 
IMIGISE IRENA aiets a) take eee oes canta aCe uous wile rowan MERE ARIOR AS 24 
SEOCIS IN ATEN cate sist op etice hr hater Sisley are necponeses AMEN, TNs hee 25 
Important New Wonk yDreesi jnicn lee ete ies oie seesant 27 

The Softwoods: 
AAVARTIUSe: VOyILAess emma ume Ra Bereta ir MOR Be atin ODE Riel es 27 
IRE CIS PIUGR: tee) frags yr mdyogar teyas send egal aise ena gee 28 
EV enMOC Kee are ha renee Lae ee eh rc naa 28 
I BSTISE NAT, PATH PM hee cpa eee Beak a Renna pte ei eave Un 28 
WV GEMC CCA Ne wie hastyrite, cou aia tcti verte: Me celta sachet 28 
Redicediaiye ii suet aa cg reap ine ua itr Mi Rae 29 
The Hardwoods: 
NVARTIEG Oa ete ray Oe hie kms PRA Ete to MLE ERE 29 
Red oak aay eee eco ees MU HN eyean nen ite HRD hat AO 29 
TT ACK Oaks oar ean ce craters o adies st 2 ne acl Pe Here oes WD 29 
Chestnuts <3... peep ease-nateelar seas eater Panic r shoe 30 
Hard maple ...... Hs Masha ele acne oe A seme Sicte se ares Ny 30 
[RYDE AINEy el Sa echee See eieeie eed Aina aU 30 
Mell Owarbinchiy ester yan tilces te. tahntak tei Meaty aka oa 31 
IBX2 210) Mau eRe DG cr UE MRR oe Angee.) hd tka Men ARM Rat 31 
IBASS WOOGIE rie cer ccc ee stas ots 2p me ehye Roiepe a tea K at 3l 
1 BDA LEY= cial D lah eeppetnee cee Per CIEE SIRE Mi eRe 32 
HOCK BE Ine yee cree rate tek ited ieee ae Pe: NREL Bcseiia coe 32 
TSUN OVP uli ts eye sey eh os ei dipt ee reais fees Re eee ea 5S A LIE 32 
White ash . ER At sents era Wet ee rer Nance (UR Sl Re 32 


Vili Index 


CHAPTER III — (Continued) : 

Tending the Woodlot — (Continued) : 
Desirability of Different Species 
Giromtlis 6 6 5 do gdb age ooucoMauoc 
Appearance of Individual Trees. 
Soll Clomyslitin@ins) soqeda0b0000600 
Life History of a Forest....... 

eines IPRCUSEMON s6occeec0cdcacg0s 
JDMIRS O02 thie ahetot Co meato Gare claes mace onto 
Iie IDEAS S265 5000085 Seeders 
IGASXHUS, Gio a pascaackocugscognus 
INGMONIONS 5 G6 eds cdaos cor a oc 

Sap-sucking Insects ....... 
IBYOIRSTASS Ses) Qapare-orpia Giomes Desa 
Inu IDISEASES soacc0dbboee oc 


Natural Regeneration ......... 
Improvement Cuttings G05. 55255. -: 
CIGAR a sido dono oe come ee oe 
Nimes, | As Soap pea deacon eas 
IPTV Re gars asterarsycy Sail oas 
IRSOIESIANTIONN, 55 5 Gad oanls Goa cor 
Aesthetic Considerations ..:.... 


CHAPTER IV: 


ELanes 0g ine. WWWooolletthos sanocoueu 


Repr oduction (CimibswMes, 55555555 


Marking the Trees for Removal.. 


Sewing tO IM. 5 2soa 5090005 = 
Grradino peer cievre. Peters oe 
Stacking and Seasoning........ 
CostpotpManutaetures. o>... .eer 
Brewin IDS OSH 6 oe obscccoedaar 
INGHEMCPAMIOM. 4 co cognoceosucer 
Species to be Favored.......... 
Specific Recommendations~......... 
ZiONERHES OE ORE Gee ee bibiode ls ie AS eh 
GOWE ACA ME A REG e Hee ee ete te Be 
JASINNS RIDE Rtais Skee cio hemi iors 


CHAPTER V: 


Marketing Woodlot Products........ 
Timber Estimating ............ 
PATE Diatca cU cen cn cea es Saya oUt creb 
‘iamfoyere (CWS sacocacboncuae 

Sample Plot Method..:.... 

Strip Survey Method....... 
Aa eTS ALCS Wetec etoile siee alc 
SieeunGhinnver MMMM 52 S66 o00cac ane 
SUID] PAGKS ICIS Goa coosbesccuc 
Conbract Wo eccnuersein we as aeys 
Nelllimo the MOSS eres. ale tine 
WS Gaull Ory ho gee, i areaates Cy cence hema a eee 


Nellie es awn TewMber. dsr .eteus cage sbaps «3 SEIN eucaoiene 


Uses of Different Species....... 


ele =e © © 6 © 00 = © «(© ee. le is) = (iss 


Ce 


eC ee 


fe. feie) © =, © o/s 0 jake) =) (mln seh elfal lol tal ioe 


eilei ie) el je\e) wisejvetiwiisjkel/evia’ eiieis)eiialin in) ie) 


CORON nCmC EC CICe Onc ici On Cause Ocho 


CHAPTER V — (Continued) : 
Marketing Woodlot t’roducts — (Continued) : 


Summary . 


Index 


CC 


Comnimminy Wirikeninie ic. 66anesequceboos ~cocnesaoucu0k 
1. Selling by paid agent..... Eso PCE he eec (6 
2. Selling through co-operative association......... 


CHAPTER VI: 
ResulicnomNVOodlot Management as a5 ses ees eter oil: 


APP 


Cost of Forestry 
Aesthetic . 2... 
Commercial... 
Regulation. .. 


a) nfo) ela) e\iwle| e) sje! © 6/ (0) 6) a (6c) «7 s) eee «) sie ie) 6s = = |e) 16 


CC i 


Ce 


TUO VATIONS Yee awsca eo tis clare epa eee ee ee Ate baa eS liebe shaban a 

J etiiabene Werte lal XOMena KOI) pea yice ek Gheielsa are cee eicnokd o a.Gueke caro lcie o ois 
Cordiwiood yy Ss ek heros Lathan slat erate raed sel thasembe tone deoysecale 
PAM PD WiOOUs PEER ete Mitesh art eset ote: aie, cate Sc SEREER HSE. « omatleh as ens 
Railway Ties, Telephone Poles, ete...............-.... 
Serie MuITTNG amare aeelcet ata acini itey ert We WU acre sce ae Aly 
Shortening the Rotations....... Sa i ie ceri EIEN 
HOLests as eknivestments rece can. Gos etre.c eins che s/aieis Sis eeeaeuhausie 
sia cata CL A BVEVE GMI Sys aue hs wegreic ss etiste (oles miavala te seke sy chet oot laney ey ties ote 
SUAUMEAIYG 2 eR Prey. a FeV lan eg aD sat dy hal oh cli Seals el chew g foes 
SET GRAINS cu oirics shies tous arapeti< Zeuroues sy asa ooyialieha sialon = taeerenaterea ensue aes 
TNT DSC 5 tivo aie Reise Lone 1d eA RENNES, SHE co RE io gnc en 
Mable> 1. Surveyors Measure. (limear)-- 53-25. 4.-<04-- 1.4 - 
Table, 2... Surveyor’s Measure (square).....045....0052)..~ 
Table 3. Useful Equivalents and Converting Factors...... 
Palen Aa. Dovaley Meo Tere yi inn cee ts St) aera arta cterel a of hake @ 
ables ia: Scribner. Decimal @ Mog wRules 155 ssce< cee oe 
Table 6. Clark’s International Log Rule................. 
Table 7. Dimick’s Adirondack Standard Log Rule........ ts 
ables. Se Comparison of. loo Ruless \.a9454 55503000 1 eee 
Table 9. Approximate Weight of Various New York Wood- 
arr chRVOdUGes! Pi pvecsinclo sisi ask as oe ee 

Table 10. Volume Table, White Ash, in board feet........ 
Table 11. Volume Table, Aspen, in cubic feet............. 
Table 12. Volume Table, Aspen, in cords:........ MEF cicis 
Table 13. Volume Table, Basswood, in board feet.......... 
Table 14. Volume Table, Beech, in board feet............. 
Table 15. Volume Table, Beech, in railroad ties........ Bab 
Table 16. Volume Table, Paper Birch, in cubic feet....... 
Table 17. Volume Table, Paper Birch, in board feet....... 
Table 18. Volume Table, Yellow Birch, in board feet...... 
Table 19. Volume Table, Yellow Birch, in railroad ties.... 
Table 20. Volume Table, Chestnut, in cubic feet........... 
Table 21. Volume Table, Chestnut, in board feet.......... 
Table 22. Volume Table, Hickory, in cubic feet............ 
Table 23. Volume Table, Hickory, in board feet........... 
Table 24. Volume Table, Sugar Maple, in board feet...... 
Table 25. Volume Table, Sugar Maple, in railroad ties.... 
Table 26. Volume Table, Red, Black and Scarlet Oaks, in 
LOR AG! SYS) Br Sueur hes Min cect ee ane uae I tree et ened le a a 

‘Table 27. Volume Table, White and Chestnut Oaks, in board 


103 


114 
117-120 


121-152 
123 


x 


APPENDIX — (Continued) : 


Table 28. 


Table 29. 
Table 30. 
Table 31. 
Table 32. 
Table 33. 
Table 34. 


Volume Table, Second Growth White Oak, in cubic 


Index 


ECE sWeuiey salt gcrevehe eee avar canes baile Mee re teres atest ete ca awaaie 
Volume Table, Balsam Fir, in cubic feet........ 
Volume Table, Balsam Fir, in board feet........ 
Number of Trees per Cord, Balsam Fir......... 
Volume Table, Hemlock, in board feet.......... 
Volume Table, Hemlock, in cubic feet........... 


Volume of Hemlock Board in cords per 1000 
board feet 


CC eC 


Table 35. Volume Table, Red Spruce, in cubic feet........ 
Table 36. Volume Table, Red Spruce, in cords............ 
Table 37. Volume Table, Red Spruce, in board feet........ 
Table 38. Volume Table, Red Spruce, in board feet........ 
Table 39. Volume Table, Red Spruce, in standards........ 
Table 40. Volume Table, Red Spruce, in standards........ 
Table 41. Volume Table, Red Pine, in board feet.......... 
Table 42. Volume Table, White Pine, in board feet........ 
Table 43.. Converting Factors for Standing Trees.......... 
PRINCIPAL WsHsS Of New, YORK SPECINS...2.4:..:-.---«.+-+---+-- 
INVENIO SG douGoo Coe o Fo ODO Ea e eco ee mama 6 eoldd Oc 
IAT) ON VALLES TN, Oke Ge etereatoicr ner hecs rset ensasiocs ts iaxeaenehes a) mucarissl ete Mvecneueg tiene 
PACS Tare Macca teen Bat Ded teaUk Slaw oer Meh ns Ua Beass eid ouch, oe, nei -gicounl Straps olay edieheneatae 
PNG OEM has SA Ae SN GAO OIG Oa OA TE EER TCIM R EARLY © ig 
IPB ails aura FLA ee By atch etree cee Se derrs ok esice cadsoutet Dat Sircive 42 lnvlessenle teuaaewuny tusneepene 
IBIVSS WO Odie oe Aree BPS a a acopeentarotaualats wacepeee nas es ates adhe aie ad oho dee e 
HS CO Chay chai eine svsrewescotereussceevoeesemyetstowe et exec cus selene vans fesset vask OaNs vase 
Barely Mien eld Bee he ena eee leaps aS Se TAME HE eae te ras tet tae 5 


Black cherry 
Black walnut 


CC Cc i CC 


TUDO eagle ty Sos seceer a s ty Re rs aro EAA ered SLA Mn Ren SPL Lae Wi 
1a Reyna Koy ele Aah ee ee in on oe een 1a Aa ae Pe Dee My a A Ralnte etme Ta 


Hickory. ... 


Ce 


BY eo Lar em aan 04) Rete aun ly atc Remit a ey Re MOP tied mn aes 


Sassafras . 


Sugar maple 


Sycamore . 


Willow... 


White oak 
White pine 


Yellow poplar 


or rs 


Spruce ah elt ee ee ay Sram aaa Conc a 


2) Pele) of s) sj-eliet(s) win ie, e'p)'s) (wis) .e oe) ee) «© © louse e)ie «6c ele) e's. (66, © ilelie i im 


Menara cleetes ce aasyccetahiene ekae stare ast nes dees (AMR = ANE Sow 2)" oR Wire Nad 


CC CC 


CC CC 


cee eee ee ee ee ee eee eo oe eo eee woe he ew oe ee eso sete 


SVuvaeci) Wkinvesioe Surin, COmmaNcins ou 60 bddooce 6ocudddeosnonkscoc 


INDEX OF ILLUSTRATIONS 


Figure 1. FIRST GROWTH FOREST OF PINE AND HEMLOCK. While the 
forest primeval is unexcelled for beauty, the forest under man- 
agement produces more timber and larger financial returns. 
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Figure 2. FIRST GROWTH WHITE PINE. With the exception of the 
tulip tree the white pine is the largest tree in the eastern 
forests. Specimens have been found having a diameter of six 
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FIGURE 3. SUGAR BUSH IN SPRING TIME. Since colonial times the 
hard maple or “sugar tree’ has yielded large quantities of 
sugar. The early settlers followed the custom of the Indians 
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Figure 4. SECOND GROWTH HARDWOODS FOREST IN THE SAPLING 
STAGE. Ordinarily the forester allows the trees to fight their 
own battles until.they are large enough to pay the cost of 
removal. In especial cases “cleanings” may be made......... 


FIGURE 5. ABANDONED WOOD ROAD IN SECOND GROWTH FOREST, HUD- 
SON HIGHLANDS. By cleaning out old roads and trails as fire 
lines, the safety of forest property can be vastly increased.... 


FIGURE 6. A CHESTNUT TREE KILLED BY THE BLIGHT. This fungus 
disease introduced from China has. practically exterminated 
the chestnut as a forest tree throughout the northeastern 
Wmited States Wes adie coe soc ie wake eames ceushere « ES aROnae 


FIGURE 7. MIXED HARDWOOD FOREST IMMEDIATELY AFTER AN IM- 
PROVEMENT CUTTING. Dead, diseased, and undesirable specimens 
have been removed. ‘Thus the total growing energy is concen- 
trated uponia few selected stems. 4. 62's tac us cenit site 25 seus 


FIGURE 8. MIXED HARDWOOD FOREST FIVE TO SIX YEARS AFTER AN 
IMPROVEMENT CUTTING. Remaining trees have increased their 
growth in height and in diameter, since plant, food, moisture, 
and sunlight have been made available in larger quantities. 
Seedling and sprout reproduction has come up beneath their 
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FIGURE 9. GROUP CUTTING IN MIXED FOREST. A clump of mature 
decrepit hardwoods has been removed. White pine reproduc- 
tion will be assured by the presence of seed trees of that species 
on the, Maram sOb, LHe (OPCUIM Or a ities etre ate) a) aie shai See Were ee ts 


FIGURE 10. CLEAR CUTTING IN SOFT MAPLE SWAMP. Owing to its 
excellent sprouting capacity, soft maple stands can be clear 
cut to advantage. A large mean annual growth is thereby 
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FIGuRE 1]. PORTABLE SAW MILL. While the average portable mill 
is not as efficient as a fixed mill with modern band Baw, good 
results can be obtained by careful management............... 
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FIGURE 12. LOGS PILED IN ROLLWAY READY FOR MILL SET UP. By 
cutting, skidding, and hauling logs himself, the landowner can 
utilize idle time for help and teams, and insure minimum dam- 
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FIGURE 13. SCALING LOGS CUT FROM A FARM WOODLOT. The prac- 
tice of measuring or scaling logs can be most easily and accur- 
ately done as the logs are being skidded into the piles called 
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FicurRE 14. SECOND GROWTH PINE FOREST. Forests when properly 
protected against fire constitute investments similar to long 
term bonds. A planted pine forest will yield appros Maat 
6 per cent per annum with maturity at forty to fifty years. 
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PLATE 1. Graphical representation of the growth of the New York 
State budget appropriations between 1910 and 1920. In 1910 
the appropriations amounted to $38,300,000; 1912, $44,800,000; 
1914, $53,800,000; 1916, $52,700,000; 1918, $73,300,000; 1919, 
$78,900,000; 1920, approximately $120,000,000................ 


PLATE 2. Outline map of the State of New York showing the loca- 
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PLATE 3. COPPICE FOREST UNDER STANDARDS, showing where a few 
healthy trees of seedling origin have been left in the forest to 
provide some larger-sized logs and continued reproduction by 
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FOREWORD 


In spite of the books and bulletins which have been written 
about the farm woodlot, there is no type of forest property 
which elicits so many questions. © 

Can the woodlot be made to yield a cash revenue? How and 
when should it be cut? How can a small amount of logs or 
sawn lumber be profitably handled? ‘These and countless simi- 
lar questions are being asked the New York State College of 
Forestry. 

In 1912 the College commenced taking fee of forest 
resources, planning to cover all of the State except the twelve 
Adirondack counties in which the State forests administered 
by the Conservation Commission are located. This work was 
continued during the summer seasons of 1913 and 1914. In 
the latter summer, four of the forty-five counties were covered 
by four post- pacha students working under the supervision 
of one of the faculty. Upon this reconnaissance a vast store of 
information was acquired regarding the condition and need of 
the woodland, the past and present treatment; the values 
of standing mnie and manufactured products, logging and 
marketing costs, ete. In short, facts were gathered which would 
enable the College to answer intelligently and accurately the 
question, “What can I do to make my woodlot profitable ?”’ 

However, to complete such a survey takes a great deal of time 
in a state the size of New York; consequently it seemed better 
to issue a general bulletin which would cover the main points in 
-woodlot management as a progress report, pending the comple- 
tion of the statewide forest survey. 

The College of Forestry as a state- -supported institution is 
endeavoring to render the maximum service to the entire State. 
By assisting the private owner to grow, cut and market his for- 
est products with the greatest ease and profit, the College feels 
it is doing much to solve the land problem in New York. For- 
estry will prove no panacea for all economic ills, but unless the 
12,000,000 acres within the state that are unsuited to agricul- 
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ture can be made to yield their maximum return, the permanent 
prosperity of the State 1s impossible. 

The real problem of the farm woodlot is not so much that it 
should and can be made the producer of a valuable and revenue- 
yielding material, timber, as it is the factor of disposing of this 
material at a profitable figure to the owner. In short, the prob- 
lem of woodlot forestry is mainly the problem of marketing its 
products. And marketing the products of the farm woodlot to 
advantage is Just as important and is confronted with similar 
difficulties to marketing any of the other products of the farm. 
Given access to the means and methods of profitable marketing, 
it will be but a short time before every farmer will make his 
woodlot contribute to an important part of the revenue of the 
farm. Fuller utilization of its revenue-producing capabilities 
will mean an added knowledge of the cultural and silvicultural 
methods of woods management which we call forestry. 


CHAP DER: i 
INTRODUCTION 


What is Forestry? Forestry is the raising of repeated forest 
erops from non-agricultural soils and the proper utilization of 
these crops. 

A lumberman who is clear cutting forest land is ordinarily 
not concerned with another crop of trees, and hence is not prac- 
ticmg forestry. Neither should a wealthy estate owner who 
plants up ten fertile acres with pine trees think he is engaged 
in forestry. Such planting is “arboriculture”, and should be 
considered landscape improvement. The forester, who is first 
of all an economist, insists that each acre of land should be put 
to its most profitable and best permanent use; that trees should 
be grown only upon land which is too steep or too stony for 
tillage or too sterile for the production of field crops. Certain 
exceptions will immediately be thought of, e. g., the catalpa 
plantations of the Middle Western States, but the main prin- 
ciple holds true. 

The development of forestry to include the utilization and 
marketing of the forest crops is comparatively modern. Agri- 
culture for a long time concerned itself with crop production 
alone, but within the past decade it has expanded to include 
many phases of specialized manufacture and distribution of 
farm products. At present the formation of cooperative buying 
and selling associations is considered an important phase of the 
work of the Federal Department of Agriculture. The same 
principle holds in forestry. 

In addition to timber crops the fiemest may yield other valu- 
able products with whose management the forester 1s actively 
concerned. or instance, in the West, thousands of head of 
eattle graze upon the national forests, and the United States 
Forest Service derives nearly half its revenue from grazing 
fees. In continental forests the propagation and protection of 
game requires a large measure of the forester’s attention, and 
the returns from shooting privileges constitute a considerable 
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part of the average forest income. In this country the game 
question is receiving greater attention by the foresters each year, 
and the game supply of the future can be assured only by the 
intelligent cooperation of the men in charge of our forest areas. 
Thus forestry 1s concerned with all phases of forest production 
and distribution, and the field is constantly growing wider. 


Tur Ne&rEp or Forestry 


The forestry problem in this country and in New York State 
is essentially one of economics. Land which can produce no 
other crops at a reasonable profit must be made to yield forest 
crops, since idle land is a detriment to the State at large as well 
as to the owner. 


Forestry is needed in New York for four principal reasons: 


I. There are large areas unsuited to agriculture which must 
be kept productive. Of the total land surface of the State 
(50,000,000 acres) about twelve million acres are unsuited to 
agriculture under present economic conditions. The forester 
insists that this land shall not lie idle but yield a revenue to its 
owner. There are in New York State to-day 4,400,000 acres 
of unimproved non-agricultural land within the farm fences. 
These constitute the big woodlot area of the State. The greater 
bulk of this land, say 4,000,000 acres, is capable of producing 
200 board feet per acre per year, or an aggregate for the State 
of more than one billion board feet. The yearly lumber bill of 
New York, is around $125,000,000, of which more than 
$85,000,000 is sent and spent out of the State of New York. 
This money should be spent within the State for our own grown 
lumber, paying for our own labor and being deposited in our 
own savings bank. Jorest crops solve this problem. 


II. The products of the forest are indispensable to our civi- 
lization. In spite of the increasing use of substitutes, steel, 
concrete, etc., wood materials possess properties which, for cer- 
tain purposes, make substitution impossible. Twice as much 
timber per capita is being used as was consumed thirty years 
ago. Furniture, flooring, books, newspapers, all depend upon 
the forest for their supply of raw material, and our transporta- 
tion systems which distribute coal, provisions, ete., would be 
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absolutely crippled without railway ties and telegraph poles. 
Under circumstances as they exist to-day a shortage in forest 
products would be felt almost as keenly as a famine in food- 
stuffs. Fernow* states that 95 per cent of the timber consumed 
goes into necessities, and that “from the cradle to the coffin” we 
are surrounded by the products of the forest. Proper care of the 
forest growth and close utilization of its products are matters of 
prime importance to each and every citizen of the State of New 


York. 


III. The indirect influences of the forest make them of incal- 
culable value. For many years the forestry movement in this 
State received the bulk of its support from a body of men and 
women who loved the woods and the lakes, who urged the pro- 
tection of forests and waters because they were beautiful and 
gave pleasure to countless nature lovers, and because uncon- 
sciously they felt that these influences were extremely valuable. 
To-day while affirming that the main arguments in favor of a 
vigorous forest policy in New York State are based on economic 
grounds, we also realize that these aesthetic and so-called indi- 
rect influences have a very high value, some of which may be 
readily expressed in dollars and cents. 


Climate 


Among these influences the importance of forest cover in 
moderating climatic extremes and in increasing the amount of 
precipitation are often cited. It is an experience common to 
anyone who lives in the country that upon a cold winter day it 
is always warmer within the forest than in the open fields, and 
during the summer season the forest canopy, by protecting the 
soil from the direct rays of the sun and keeping the ground 
shady and moist, keeps the atmosphere within the forest appre- 
ciably cooler. Thus large bodies of forest undoubtedly assist 
in rendering the climate more agreeable; however, the effects of 
forest cover upon climate are necessarily local. 


Precipitation 
Concerning the influence of forests upon precipitation, the 
evidence is somewhat difficult to secure. Investigations carried 


* Fernow, Economics of Forestry, chap. 2. 
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on by European foresters have proved that large masses of for- 
est cover located upon mountain tops undoubtedly do increase 
the amount of snow and rainfall locally. Zon* believes that the 
amount of precipitation enjoyed by the states lying in the 
interior of this continent is dependent to a large degree upon 
the amount of forest cover situated across the track of prevail- 
ing winds. 


Lun-off 


Concerning the influence of forest cover upon the run-off of 
rain and snow, the effect is much more readily demonstrated, 
since the sponge-like action of the tree canopy, trunks, root sys- 
tems, and finally the marvelous water-holding capacity of the 
forest floor is readily understood by the average citizen. From 
25 per cent to 50 per cent of the water falling during a summer 
shower never reaches the ground, since it is intercepted by the 
leaves and branches and evaporated directly into the air. When 
an unusually heavy shower falls, or when the snow is melting in 
the springtime, other parts of the forest come into play. 

The humus, that organic layer composed of leaves and twigs 
lying on top of the soil, possesses great water-holding capacity, 
being able to contain several times its own weight of water. If 
the rain is sufficiently heavy to soak this layer completely, then 
the water collects upon the surface of the ground in the hun- 
dreds of mimiature storage basins, surrounded by the buttressed 
tree trunks. Finally the deeply penetrating roots open channels 
into the sub-soil, where the water can seep to reappear days 
afterward, when all flood danger is passed. Briefly expressed, 
a cutover watershed, especially one from which the humus has 
been burned either by a slash-fire or by the sun’s rays, resembles 
a tin roof from which the water runs with great speed into the 
spout (stream) at the foot of the slope. A watershed well for- 
ested behaves like a roof covered with a heavy layer of sponges. 
Only the excess runs off immediately, leaving the balance to 
gradually drip into the spout (stream) and evaporate slowly 
into the air. Forests alone will not always control a bad flood 
situation, but a dense forest-cover, together with many small 


“See Final Report: of the National Waterways Commission, p. 226, 
Appendix V, Washington, D. C., 1905. 
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storage reservoirs along the course of the mountain torrents, 
have been found by the French foresters most efficacious in 
reducing the amount of flood damage. In short, it has been 
proven by the experience of foresters in Europe that the con- 
servation of water and the conservation of forests go hand in 
hand. They are interdependent problems. | 


Recreation 


The recreational value of our national and state forests is 
one that has been by no means overlooked in the past and should 
certainly be considered in the future, because anything which 
benefits the health and strength of the citizens is in itself a tre- 
mendous asset to the State. In addition, the recreational value 
of the Adirondacks and Catskills yields very large cash returns 
to thousands of people in the form of railroad fares, wages to 
guides, hotel and camp employees, ete. It was estimated by the . 
Conservation Commission, some years ago, that during an aver- 
age year, the sums expended in the Adirondacks by summer 
tourists, fishermen and hunters are upwards of $18,000,000. 
This is a large return, but by far the largest return is found 
in the increased vigor and courage which these citizens take 
back after their days or weeks of playtime spent in the life- 
giving North Woods. 

However, some ardent advocates of forest protection refuse 
to admit that the same piece of ground can conserve the run-off 
of hfe-giving water, can serve as a hunting and fishing ground 
for the tired desk or shop worker, a breeding place and haven 
for fish and game, and at the same time can yield a revenue in 
the form of timber crops. 

Plenty of evidence to prove that forest land need not be left 
in virgin condition to please the hunter and tourist is available 
both at home and abroad. The noted resorts of the German 
Black Forest are for the most part located in regions yielding 
handsome revenues from the sale of matured timber without 
in any way destroying the beauty of the mountain slopes nor 
the breeding haunts of the game. ‘The national: forests in the 
same way serve the public as recreation grounds without being 
locked up against proper cuttings. Viewed from all sides the 
forest areas’are a priceless resource, and the state which does 
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not adopt a far-sighted and liberal policy in the management 
of its non-agricultural lands falls far short of its full duty to 
the future citizens. 


IV. Forests are valuable to the individual owner and espe- 


cially to the owner of small wooded areas or woodlots. 
aa 


1. As a means of utilizing non-agricultural land 

True farming land is that which can be made to produce 
profitable food crops. There is on every farm in New York 
State, more or less land which will produce no other crop but 
timber, because it is rough, steep, stony, worn out, poorly 
drained, or too far back on the rear of the farm to be managed 
successfully. There is practically no land in the State which 
will not produce profitable and successful timber crops. 


2. To meet the actual needs of the farm for wood material 


There is always a certain amount of repair work or construc- 
tion to do about any farm, fences to build, posts to set, fruit 
trees to be braced, out buildings and barns to be re-silled or 
re-fioored. 

There are 167,000 farms in New York State each of which 
uses, on the average, the equivalent of 5,000 board feet of lumber 
per year for general repair and construction. This amounts to 
more than 800,000,000 board feet each year. All of this timber 
should be grown on the farm for home consumption, and in 
addition to the cash expenses saved thereby, there would also 
be saved to the agricultural population of New York State 
freight charges totaling up to enormous sums. In short, the 
natural source of all wood material used on the farm should 
be the farm woodlot. 


3. Lo meet the demands of the farm and local fuel situation 


Between 1910 and 1915, due to the great improvement in 
state road construction and the increased efficiency of motor 
transportation, except in the more remote rural communities, 
coal, to a great extent, supplanted wood as a fuel in farm homes. 
The experience of county fuel administrators during the coal 
shortage of the war period, and the increasing cost of coal itself 
to the consumer, seems to indicate that in the future, its use as 
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a fuel for homes in the rural communities will decrease con- 
siderably and that the use of wood fuel will come back. The 
natural source of wood fuel on the farm is of course the farm 
woodlot. 


4. As a means of protection and regulation of the farm water 
supply 

A forest growth at and above the “spring under the hill,” 
which supples the farm with its drinking water, protects 
against its drying up, by the water storage powers of its forest 
floor in seasons of drought, and against its silting up and filling 
in, In times of heavy rains and floods. Thus an ever-abundant 
supply of water is conserved and its purity for use assured. 


5. As a profitable means of utilizing labor during the winter 
months 


This is especially a consideration where the problem of keep- 
ing and utilizing good labor and help is important. The proper 
development of the farm woodlot offers the most satisfactory 
solution of this problem. 


6. As a protection against winds 


The location of the farm woodlot can bear a very definite 
relation to and exercise a very beneficial influence over the 
personnel and activities of the farm and farm management. 


a. As a protection to buildings 


A narrow belt of woods properly located in between the farm 
buildings and the prevailing winds, will break the force of the 
wind, and to a great extent moderate their severity and tem- 
perature and add greatly to the comfort of the home and of the 
stock in the barns. Even in winter, when the hardwood trees 
are stripped of their leaves, such effect is very considerable. 
It is even greater in summer. 


b. As a protection to growing field crops 


While along the south and west sides of cultivated fields, the 
effect of neighboring forest growth, to a certain extent, is to 
shade out and retard the growth of planted crops, nevertheless 
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the beneficial effects of neighboring woodland growth quite over- 
balance this. The force of heavy, hot, drying winds is broken, 
and the soil of the cultivated field is protected from rapid drying 
out of the surface layers. The delicate plants of early truck crops 
can be protected against the blighting effect of cold north winds. 
Orchards, especially when heavily branched and heavily laden 
with a rapidly ripening crop, are protected against breakage and 
lossy 
As a protection to pastured stock 


Dairy herds, or fattening and young cattle, are kept in better 
condition, look better, and yield better returns, if they can have 
the advantage of tree shade in fly season, or in the heat of 
summer. It is not advisable to turn over the whole of the wood- 
lot for the pasturage of cattle. Such practice is very harmful 
to the best condition of the woodlot. Narrow fringes of a woods 
or tree growth along stream borders, ridges or pasture fences 
are more desirable and fully as efficacious. 


7. Asa means of increasing the attractiveness and value of the 


farm 


Woodlands make the farm more attractive, more homelike 
and more desirable for purchase. The existence of a thrifty 
piece of woodland may add from one to three thousand dollars 
to the value of a farm for sale. 


Possipiuitins oF Forestry 1x New YorKk 


New York is naturally a great forest-producing state, and its 
potential forest wealth is second only to its agricultural. rich- 
ness. It is endowed with all natural factors which permit trees 
to germinate and grow successfully; soil, rainfall, climatic 
extremes and length of growing season are all favorable, and it 
is not surprising that in many parts of the State when fires 
are prevented, the forest reclaims open fields and abandoned 
pastures with amazing speed. It is the artificial conditions 
arising from our rapidly growing civilization which have made 
such tremendous inroads upon the original. 
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Oricinat Forests 


Prior to the coming of the white man, the area which now 
constitutes New York was practically an unbroken wilderness, 
the only clearings beimg those occasionally found along the 
shores of the lakes or at strategie points, ike the junction of 
streams, where Indian villages were located. The rest was a 
vast primeval forest.* 
~ From the remains of old stands of first growth timber, it is 
occasionally found possible to reconstruct a fairly accurate pic- 
ture of the forest which then covered the ground. Then, as 
to-day, the North Woods were covered with a mixture of ever- 
greens (spruce, balsam or hemlock) and hardwoods; the latter 
being largely beech, birch and maple. On Long Island, extend- 
ing up the Hudson and Mohawk Vallevs and fringing the larger 
lakes, were stands composed of huge oaks and chestnuts, mixed 
with basswood, ash and tulip poplar, and liberally sprinkled 
with hemlock and pine. The two latter species, being unable 
to sprout from the stump, have practically succumbed to the 
century-long struggle against axe and fire, and as a consequence 
have largely disappeared from the mixture. Only the best 
sprouters have survived, while the more desirable species, in 
many places, have been completely exterminated. 

Upon the hilly lands in what now comprises the southern tier 
of counties was found the superb forest reaching up from 
Pennsylvania, in which hundreds of white pine were of leading 
importance. The softwoods, or evergreens, on account of the 
lightness and ease of working, were heavily cut. As a result 
we have the usual consequence of reckless forest management 
pursued over a long period, “the survival of the unfittest” 
(for use). 

Present Conpirions 


It has been said of New England that had not trees been 
endowed by Providence with a marvellous faculty of holding 


* Bertram, in his “Observations” (1750) concerning the forests of south- 
ern and central New York, says: “We observed the tops of the trees to be 
so elose to one another for many miles together that: there is no seeing 
which way the clouds drive, nor which way the wind sets; and it seems 
almost as if the sun had never shone on the ground since the creation.” 


iD The New York State College of Forestry 


fast to territory in the face of the most terrific onslaughts, the 
country would be as bare as the plains. The same statement 
might be made of New York with equal truth. 

Viewed as a menace by the early settlers, the splendid forests 
were attacked with fire and axe until the land needed for tillage 
was cleared. The practice of cutting and burning trees to clear 
the land persisted long after the need for such wholesale clear- 
ances had passed, and as a consequence local stringencies in 
forest products were early felt by the colonists. 

At present the forest land in New York is suffering from the 
wrong point of view. With the wealth of timber resources with 
which this country was originally endowed, it is not strange that 
the idea that our forests could not be exhausted became wide- 
spread. As a consequence, forest land was treated as a mineral 
lode, a resource to be stripped and then thrown aside instead of 
being handled as an area capable of yielding repeated crops. 
In fact, with forests as with agricultural land, minerals, animal 
life, ete., the very richness of this continent in all natural 
resources has been responsible for the spirit of lavish prodigality 
which marks their management. In the case of precious metals, 
coal, oil and gas, when the supply is gone, the tale is told, but 
with forests timely measures will secure a return of this 
resource. On account of the slowness of tree growth, these meas- 
ures should be begun long before the day of actual need. 

The forests of New York have suffered because it has been 
deemed unprofitable to manage them conservatively; because it 
was believed impossible to secure an annual or periodic revenue 
over a long period of years. In the early part of the past 
century, the small, privately owned timber lot supplied the needs 
of the owner and small local demands. With the building up 
of the vast railway systems and the development of superior 
merchandizing methods by the larger lumber corporations, it 
has been far easier for the small woodlot owner to buy the few 
thousand feet of Western or Southern lumber from a local 
dealer than cut, skid and saw the logs himself. When the 
timber upon the lot was mature, the stumpage was generally sold 
for a song to a portable mill operator who skinned it regardless 
of its future conditions. Thus, the average farm woodlot in 
New York has been cut and recut; it has been burned and 
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burned again; it has been grazed repeatedly till the diseased 
and undesirable specimens left standing could draw but little 
sustenance from the compacted and exhausted soil. After being 
used as the catch-all of the entire farm, it has been abused 
because it is not continuously productive nor financially 
profitable. 

This condition has its serious aspect, not only from the stand- 
point of unsound national and state economics, but because the 
timber supply of the future is in private hands. In the United 
States, three-fourths of the standing timber is privately owned 
(ten per cent being held in farm woodlots), while in New York 
State, two-thirds of the timber is in private hands. Since we 
are cutting timber three times as fast as it 1s growing, it is high 
time that steps were being taken to utilize the privately owned 
forest land, especially that portion owned in connection as farm 
woodlots or larger tracts owned by the farmers of the State and 
and nation. The successful practice of forestry by the small 
landowner must be assured if our children’s children will have 
a good supply of wood obtainable at a reasonable price. 


REMEDIES 


How can the small landowner be induced to practice forestry 
to protect his woodlot; to cut his timber himself, or if sold, to 
have it cut according to silvicultural methods and not as the 
owner’s grandfather cut? The answer is, by making forests 
profitable. The average owner will not trouble himself about 
property that yields little or no income. Show him profit and 
suggest the right management and the progressive owner will 
soon fall in lhne. The owner of large areas of woodlot, which 
may have been previously producing no financial returns, will 
find little difficulty in marketing his forest crop, either as stump- 
age or manufacturing products, at a reasonable price. The 
owner of a few acres of woodland is not so fortunately situated. 
The amount of timber to be felled and sawed may not be large 
enough to furnish a mill set up, or if so, he may not have suffi- 
cient stumpage to saw car-lots of his best species. The usual 
result is that such stumpage and such small parcels of lumber 
are sold for a song. 


4. The New York State College of Forestry 


Ilow can this situation be remedied? By educating the pri- 
vate owner of timber lands in New York concerning the present 
and future value of his holdings, and by direct assistance im 
marketing his forest crops. 

Since its establishment, the College has endeavored through 
grange and club lectures, bulletins and circulars to reach the 
public and inform them concerning the value and possibilities 
of their forest property. 

In addition, upon the four Experiment Stations being oper- 
ated by the College in different parts of the State, problems 
common to each particular region are being worked out so that 
specific replies may be given to questions which may be asked. 
Finally it is the aim of the College, through its Extension and 
Utilization Services, to assist the small owner and manufacturer 
of forest products in marketing his wares with the greatest 
amount of profit. If profit can be assured, probably little fur- 
ther inducement will be necessary. It is the aim of the College 
to make every acre of non-agricultural land within the State 
yield a good return to its owner, and to render its return to the 
State by supplying opportunities for labor to citizens of the 
future, and, at the same time, supply repeated crops of timber, 
material absolutely indispensable to our civilization. 

- With practically one-tenth the total population of the nation 
situated within the boundaries of New York, with a pertect 
net work of steam and electric lnes, with the canal system pro- 
viding splendid facilities for the transportation of heavy 
freights, the problem of economically marketing and distribut- 
ing the products of the woodlot should not he difficult. How- 
ever, custom and lack of knowledge must be overcome. The 
farmers and small owners must be made to realize that woodlot — 
activities will solve the labor problem during the winter months, 
‘and in addition, will supply farm timbers, sills, fence posts; 
that the farm woodlot will yield a handsome return upon the 
capital value it represents. Then, and not until then, will the 
private owner he actually interested in the practice of forestry. 


CHAE TR kh 
THE WOODLOT 


Importance. The forest products obtained from the farm 
woodlot and small timber lots owned by members of the rural 
population are vastly more important than is generally believed. 
Moreover, with the steady decrease in the forest area and 
amount of standing timber throughout the State, their relative 
size and importance is rapidly increasing. 

In the United States, as a whole, it is estimated that nearly 
200,000,000 acres, out of the 545,000,000 acres of forest land 
(containing 10 per cent of the national timber supply) are 
contained within the farm woodlots. According to the census 
of 1900, $109,000,000, and in 1910, $195,000,000 was 
received from the sale of woodlot products. In 1910, in eight 
out of twenty of the eastern states, woodlot products were con- 
sidered as one of the three leading crops and:sources of revenue 
of the farms. The increase in values between 1900 and 1910 
may not indicate enlarged interest or greater exploitation of 
the woodland owned in connection with farm property, since a 
part of this difference was doubtless due to cuttings for the 
purpose of clearing lands for agriculture. It is nevertheless 
irue that the value of woodlots and their products will show a 
decided relative increase during the next generation owing to 
the rapid decrease of the national timber supply. 

In New York it is estimated by the Conservation Commis- 
sion* that out of the approximately thirty million acres of land 
area, 4,400,000 acres are held as woodlots. No figures regard- 
ing the income now being derived from this area are available, 
but judging from results obtained in certain parts of New Eng- 
land, were economic forestry practiced upon this portion of the 
farm holdings, and in addition were the seven millions of acres 
of land fenced, but unimproved and idle,+ put under forest 


* Bulletin 9—-Woodlot Forestry — published by N. Y. Conservation 
Commission, 1913. 
+ Abstract U. S. Census 1910, p. 307. 
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management, the income of the farmers and small landowners 
of New York would be increased by several million dollars each 
year. Areas in Germany, France and Switzerland, similar in 
character and supporting tree growth of the same genera, but 
different species, pines, spruces, fir, ete., are yielding from two 
dollars to four dollars per acre per year net revenue. A tithe 
of this income would make a large difference to the income of 
the State especially when it is realized that the State is sending 
outside its boundaries each year for wood products, the sum of 
$85,000,000, and when it is appreciated that for each dollar 
that is aie for stumpage, approximately four dollars is paid 
in wages to convert the raw material, the tree and the log, into 
the Jove product. 

Whenever such facts as the above are cited, objections like, 
“Oh, yes! but it takes forty-five to fifty years to grow a tree,” 
or, “The income from forest land never will amount to much,” 
etc., ete., are heard. In view of the fact that the sum of all 
eity, county and state indebtedness amounts to approximately 
$47.50 per acre, that the cost of running the State Government 
has increased from $42,000,000 in 1909 to $120,000,000 for 
1920 during the past nine years, that a direct tax to supplement 
the insufficient revenue of the State is necessary, the State of 
New York and its citizens can by no means afford to overlook 
any source of steady revenue however small, especially when 
this possible revenue means more income to the property owners, 
more wages to labor, larger receipts to transportation companies 
—in short, statewide prosperity. ‘The permanent prosperity 
of New York State is absolutely dependent upon the proper use 
of its land, both tillable and non-agricultural, and realizing that 
such development takes time, a proper land policy begun now 
is positively necessary. Such a policy, however, can only be 
inaugurated after the completion of a state-wide survey and 
land classification so that the possibilities, whether agricultural 
or forest, of each acre within the State may be definitely 
recorded. 


Woodlot Problems. On account of the range of climatic 
conditions and the forest types resulting therefrom found within 
New York State, the forest problems are many and varied. 
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According to Bray* at least five distinct forest zones or regions 
have been differentiated. They are as follows: 
I. Southern species, consisting of persimmon, sweet- 
evn, ete. (Found only on Staten Island and on the south- 
ern shore of Long Island. ) 


Il. The sprout hardwood type—common throughout 
the Iudson, Mohawk and all the river valleys of the south- 
ern tier of counties. This type is also found along the 
shores of the Great and Finger Lakes. 

II. Northern hardwoods, comprising the forests of 
beech, birch and maple found in the higher land along the 
southern tier of counties and in the foothills of the Adiron- 
dacks. 

IV. The coniferous forest, of the Adirondack region 
and the Catskill mountain tops. 

V. Sub-aretie type—found in the highest elevations of 
the Adirondacks (consisting of dwarf plants and polar 
vegetation ). . 


Within each of these regions the management of the forest 
presents a distinct silvicultural problem, and within each region 
a different set of economic and market conditions prevails, so 
that intensive management would require different specific 
recommendations for each woodlot located in those regions. 
While the College of Forestry is loath to give advice regarding 
forest management of any property at long range, nevertheless, 
under certain cireumstances, broad rules of management can 
be given which will be of great assistance in properly handling 
the woodlot.+ It will be noted, in the chapter devoted to the hand- 


*'The Development of the Vegetation of New York State by Dr. William 
L. Bray, Vol. XVI, November, 1915, No. 2—Technical Publication No. 3— 
The New York State College of Forestry at Syracuse University. See map 
in Index. 

y As a part of its state-wide educational work, the State College of For- 
estry offers to make plans for the protection and management of timber- 
lands and woodlots for the reforestation of cut-over and barren areas. 
Where the timberland, woodlots or barren areas are between 300 and 1,000 
acres and where there is reasonable assurance that plans will be carried 
out, they will be made at no expense to the owner. Where there is less 
than the above amount, it will be necessary to have owners pay expenses 
of traveling and sustenance while the plan is being made. Owners of 
smaller tracts may combine, and by bringing the area to 300 or more acres, 
have plans made without cost. 
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OUTLINE MAP 
THE STATE OF NEW YORK 


SHOWING THE LOCATION 
OF 


Ea == Zone A; Southern species; sweet gum, willow oak, persimmon, etc. 

Exel = Zone B; Chestnut, oaks, hickories, tulip-poplar, etc. 

Setar = Zone C; Sugar maple, beech, yellow birch, hemlock, white pine, etc. 

fe) = Zone D; Dominant trees of zone C plus red spruce, balsam fir and paper birch. 
as | = Zone E; Canadian zone, red spruce, balsam fir, paper birch, mountain ash, etc. 
zg = Zone F; Arctic-circumpolar plants. Tundra-like vegetation. 


PLATE 2. Outline map of the State of New York showing the location of the principal forest regions 
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ling of the woodlot, that THE SYSTEM OF MANAGEMENT RECOM- 
MENDED FOR THE WOODLOTS IN EACH OF THESE FOREST REGIONS 
IS PRACTICALLY IDENTICAL AS MARKET CONDITIONS AND THE 
NEED OF THE OWNER (A CASH REVENUE EITHER EVERY YEAR, 
OR SAY EVERY TEN YEARS) MAKE A SINGLE TYPE OF CUTTING 
DESIRABLE. Hence, the system of management advised has 
been adapted to the needs of the owner rather than adhering to 
a strict silvicultural system. 

Possibilities 

To the farmer of fifty years ago the woodlct was an important 
part of his farm because it produced materials of value, both 
for home consumption and for sale, besides it gave occupation 
to men and teams during the slack winter season. With the 
development of the Western and Southern forests following the 
Civil War, a different situation arose. In the West enormous 
tracts of land were given by a gencrous government to transpor- 
tation companies for the purpose of encouraging the building 
of rail and wagon roads. These tracis were either retained hy 
the original corporations, or sold in enormous blocks to lumber 
companies. These companies, operating on a gigantic scale, soon 
developed a splendid system for merchandizing their wares, 
assisted by the network of railroads which have been built 
during the past forty years and by the cheap freights afforded 
by water transportation in coasting vessels. The result is, that 
in many states domestic lumber has been largely driven from 
the market, since southern pine and western fir are offered “just 
as good” by the local dealer who buys cheaply with excellent 
arrangements for credit. 

The result could be readily foreseen. Trade, ike any moving 
object, follows the path of least resistance, and it soon became 
much more convenient for the casual purchaser to use southern 
pine manufactured in a large mill possessing excellent machin- 
ery, and carried by the local yard in all sizes and grades, than 
to use local lumber indifferently sawed into a few set dimen- 
sions, and poorly graded. As a consequence, local lumber has 
fallen into disrepute, and for various reasons state timber very 
often commands a lower price than the same species shipped in 
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from some large mill outside the State. The small mill run 
by water power is rapidly disappearing, custom sawing in per- 
manent mills is becomimg a thing of the past, and nowadays 
abeut the only way a small landowner can get any lumber from 
his own woodlot ig to hire a portable sawmill to set up on his 
preperty and saw ont the necessary material. Such a set-up is 
rather costly, and as a consequence, much more timber is usually 
sawed than is needed at that time. 

As a consequence, the common attitude toward the woodlot 
has been one of almost indifference, whereas, in former days 
when the winter’s wood or the needed barn sills were being cut, 
such cuttings were located where they would do the most good. 
Big spreading trees which were crowding a group of young pine 
seedlings, dead and diseased individuals, trees of undesirable 
species—weed trees—were cut. This meant a gradually im- 
proving woodlot, one that was known to be a:producing portion 
of the farm, and its value was fully appreciated.. With the 
increasing use of coal, with the growing difficulty in getting 
joists and planks sawed out of home-cut logs, the typical New 
York woodlot has been allowed to run down. Trees when cut 
for home consumption, nowadays, are most commonly cut near 
the road—where they are easiest to load—rather than removed 
where they will improve the condition of the woodlot. The 
trees of desirable species are taken for beams and sills, and the 
ground left in command of the weed trees which are not slow 
to cover the area with their offspring. Fires are allowed to rage 
unchecked—“What difference does a fire make, it doesn’t lull 
the big trees.” Cattle are allowed to graze at will within the 
woodlot, eating many of the seedlings and trampling upon 
more.* 

Or, if the owner leaves his forest land untouched for a score 
of years, it will one day attract the attention of a portable mill 
owner who offers, as a rule, a lump sum for all the standing’ 
timber upon it. Such an offer is generally accepted, for who 
can resist money, especially when it is offered for a crop it cost 
nothing to grow, and which at present is yielding nothing? 
And so the average owner parts with his timber, having sold 


* See pages 40 and 46 for damage caused by forest fires and grazing. 
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it for a song — “unsight unseen” — with no idea of how much 
timber he had or what will be the market value of the manufac- 
tured product, or, how the land will be left when the job is 
finished. Then the mill man sets up his mill, cuts just as he 
pleases—unhampered by a written contract—all the sound trees 
of desirable species, and leaves the ground covered with a tangle 
of slash above which tower the few decrepit and diseased indi- 
viduals of marketable variety and the hundreds of weed trees 
which are not saleable. In most cases fire finishes the job, and 
a forest productive and attractive, in a few months is changed 
into a waste, ready to be occupied by briers, grasses, and a 
thicket of young weed trees instead of seedlings of the more 
desirable species. 

After a decade or two, such a mangled woodlot—representing 
the “survival of the unfittest” (for use)—becomes still more 
an eyesore, and the present owner unaware of the former condi- 
tion and possible future value of such a run down piece of 
woodland, continues its abuse—when proper use would make 
it both attractive and profitable. 


What is the remedy for this situation? IHow can the four 
and one-half million acres within New York, handled or mas- 
handled for the most part, according to the above recipe, be 
restored and made profitable? 


By education and cooperative demonstration. 


Our forefathers derived materials, occupation and income 
from the woodland owned in connection with their farms, and 
the vanishing timber supply will make such products of far 
greater value in the future than in the past. Since forest crops 
take time to mature, the beginning should be made immediately. 

_ The New York farmer should, first of all, consider the woodlot 
a producing part of his farm, one capable of yielding a steady 
though periodic income. He should be taught that cultivation 
of his woodlot crops pays excellent dividends; that the crop 
produced grows while he sleeps, and, since it is not perishable, 
may be held over for months or years until market conditions 
are right. He should learn to estimate the amount of timber 
standing on his property and its rate of increase. When he is 
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ready to sell his products he should be businesslike in the trans- 
action and demand a fair price. No farmer would dream of 
selling a bin full of pears or apples for a lump sum without 
measuring the fruit, yet scores of owners sell their standing 
timber without knowing how much they have or how much they 
should receive.* 

The fashion of custom sawing should be revived, and with the 
increased activity in woodlot work and the growing appreciation 
of water power, there is little doubt that many of the abandoned 
dams and neglected mill ponds which dotted rural New York 
in former days will be restored, and the small mill will again 

saw lumber and grind meal for the local people. 

The growing activity of the County Farm Bureaus, and the 
increasing number of Farmers’ Cooperative Associations holds 
forth much promise. Already the cooperative marketing of 
fruit and vegetables has been tried with remarkable success in 
certain parts of the country, more particularly among the fruit 
growers of the far west. From cooperative marketing of farm 
field products to cooperative marketing of farm woodlot pro- 
ducts is but a short step, and there is no reason why the county 
agent of the next decade should advise concerning markets, 
prices and methods of selling the products of the woodlot. 
Where no county or local cooperative buying and selling asso- 
clations are found, an aggressive grange might take charge of 
the marketing end of the woodlot. It is not always possible for 
a single farmer to furnish a sufficient amount of any one kind 
or size of material to warrant a sale, and in true union there is 
strength. The right methods of handling woodland can be 
taught with comparative ease, but it is the belief of many inves- 
tigators that in the past too little stress has been laid upon the 
financial outcome. Make forestry or agriculture financially 
attractive and there will be no lack of practitioner. With 
proper marketing methods, woodlot possibilities in New York 
are unusually bright. (See Chapter V for detailed advice in 
relation to marketing. ) 


* A Bulletin, Wood-Using Industries of New York, published by The New 
York State College of Forestry (Series XIV, Number 2, 1913) and the 
U.S. Forest Service, shows the value of the manufactured product. From 
these prices (lumber prices have not changed materially since 1913), and 
the data given in chapter V an idea of the value of timber, standing or in 
the log, may be obtained. 


ClabaledNde, JOU 


TENDING THE WOODLOT 
General 


To one familiar with the culture of ordinary field crops the 
management of a piece of woodland should present few difficul- 
ties. The forest produces a crop like any field and trees, reacts 
to the same factors which control the growth of all plant life. 
When the crop idea is grasped, the cultural methods used to 
carry a forest from youth to maturity, are readily understood. 
Soul | 

The site usually occupied by the woodlot is one that is too 
steep or too stony for tillage or else too sterile for profitable 
culture. Forestry being based on sound economics insists that 
each acre within the State be put to its best permanent use, 
hence, if land is fertile, theoretically the forest should be cleared 
off and some kind of field crops be raised. Ilowever, in the case 
of the majority of farms in this State, it is not more land which 
is needed but a more intelligent and more intensive cultivation 
of the area already cleared. 

On account of the modest demands of the tree communities 
which we call forests, profitable growth may be secured from 
land entirely too sterile for agriculture, and countless instances 
proving this statement are available. The pine plains in north- 
ern New York, and the sandy stretch of land near Schenectady 
once supported superb specimens of white pine, and even the 
most gravelly region of Long Island will grow splendid trees 
if fires are prevented. Thus, in spite of the large areas of land 
now classed as “idle land,” there is hardly an acre of land above 
water within the Empire State which will not support tree 
growth of some kind. New York has a huge problem of «dle, 
rather than of waste land.* . 

By suiting the species to the soil these areas can be made 
productive, although care must ‘be used in the choice of species. 
Broad-leaved trees, as a rule, demand from one-half to one- 
quarter the soil fertility which field crops demand, and they, 


* Lovejoy. The Segregation of Farm from Forest Land. Journal of 
Yorestry, October, 1919. 
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in turn, require more than the conifers, which need even less 
organic matter and salts, and only from one-sixth to one-tenth 
the moisture needed by hardwood trees. It goes without saying 
that the soil must be of sufficient depth, although certain species 
like spruce will grow on shallow soils. Unless the depth of the 
soil is at least two feet, the trees are lable to suffer con- 
siderably from drought and windthrow, or if able to get started 
ou. shallow soil, the forest will never properly mature.* 

Laight 

Trees, like all kinds of plants and animals, need light, since 
light furnishes the energy required for growth. Different spe- 
cies, however, require light in different amounts. Those which 
are capable of living and growing in comparatively dense shade 
are known as Tolerants. Those requiring nearly full sunlight 
are Intolerants, while between these two extremes may be found 
a group of trees which we might eall Intermediates. These are 
moderate in their demands. Most trees can stand more shade 
during the first few years of their life, but need more and more 
light as they mature. The light demands of a given species 
have an important bearing upon the type of cuttings which they 
will endure. 

Among the tolerant trees, beech, sugar maple, spruce, hem- 
lock and balsam might be mentioned. Intolerants would be 
represented by such species as hickory, poplar, Scotch pine, 
Norway pine, tamarack, ete. While some of those classed as 
intermediate in their ight demands would be chestnut, red oak, 
ash, white pine, ete. The foresters, by regulating the amount 
of ght which reaches the forest floor, can control the species 
which they desire to reproduce. 

Too much light is not desirable, for it is an established fact, 
that the actual elongation of the stem takes place during the 
night, and the effects of excess of light in stimulating limb rather 
than diameter and height growth are well known. 


Movwsture 
Forests, ike human beings, find abundant moisture indis- 
pensable. In fact, the presence of sufficient moisture in the soil 


* The death of large numbers of trees in Central Park, New York City, is 
largely attributed by the City Forester to insufficient soil depth. 
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is one of the determining factors of forest distribution. 
Botanists claim that while extremes of temperature limit the 
range of forests, north and south, in a large continent, their 
distribution, east and west, is determined by the amount of 
moisture available. 

Moisture is necessary for the very life of trees, since they take 
in their plant food in solutions through the delicate root hairs. 
It is necessary for growth, since 90 per cent of the rapidly 
growing parts of a tree are composed of water. The water taken 
in through the roots is combined with the carbon dioxide taken 
in through the leaves (in the presence of the green chlorophyll 
in the leaves) to make plant food. 

The presence or absence of moisture in the forest soil can be 
readily detected by the appearance and form of the tree. On 
moist fertile soils the individuals will be tall and erect, while 
on the thin, dry slopes of a mountain ridge, the stems will be 
short or crooked, indicating their need of both food and mois- 
ture. On sandy and gravelly locations, trees which thrive on 
little moisture, like Scotch, Norway (red), or pitch pine will 
grow. Hickories and black oaks can endure drought compara- 
tively well, but on account of their deeply penetrating root sys- 
tems, the soil must be comparatively deep if straight stems are 
to be produced. ; 

The precipitation in New York ranges from thirty-five to 
forty-two inches per year, an amount ample for excellent tree 
growth. While a porous or gravelly subsoil, may in certain loca- 
tions, make the growth of water-needing trees difficult, neverthe- 
less, the moisture supply is adequate for the luxuriant growth of 
ali the valuable species common to this climate and latitude. 


Stocking 


The woodlot, like every other crop, is judged not only by its 
quantity but by its quality, and to secure a full stand of trees 
of the best quality, must be the aim of woodlot management. 
The quality or desirability of a stand is determined by the 
closeness or density of the trees standing in the forest. The 
hest quality timber is gathered from tall trees, free from limbs 
and knots, with slow taper or decrease in diameter from the 
butt toward the top. 
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In a dense stand in a woodlot, there is very keen competition 
between individual trees for light and moisture. Trees in 
crowded stands are taller than those of the same species and 
the same age grown in the open. Crowding in young stands, 
also encourages natural pruning and the development of clear 
length. In uncrowded stands, not only is the height growth 
less, but heavy branching is encouraged which is apt to persist, 
thus lowering the value of the tree. In a woodlot, the trees 
should be so spaced, so that the crown of each individual is in 
contact with that of its neighbors. A well crowded stand pro- 
duces a larger number of clear, knot-free, high quality saw logs, 
than does an open stand of the same area. This is vitally 
important, and bears a direct relation to the financial returns 
to be expected from the weodlot. The price of logs of first 
quality is usually from one to two times as much as that paid 
for logs of poor quality. 

The approximate number of trees which should be present on 
a single acre is shown in the following table. The figures are 
applicable to oak, aspen, hickory, elm and ash, but are from 
15 to 20 per cent too low for maple, basswood, yellow birch, 
beech, white pine and red pine. 


TABLE | 
NUMBER OF TREES WHICH SHOULD BE PRESENT PER ACRE? 


WHEN DIAMETER OF TREES RANGES FROM , 

When trees 

DIAMETER$ are all of a 

2 to 10 2 to 14 6 to 18 fotoo4 | | Union 

inches inches inches inches 
Inches Trees 4 Trees 4 Trees # Trees 4 Trees 4 
DIE Sven es aytte 400 300 ise see 2,000 
Ar lehe: chew 180 13 eke ee 900 
Gis aco.ckeeee 105 75 (03) ae 510 
Bie cca Sere aes 65 45 45 4H 320 
OG ac. eee eee 50 30 3 30 235 
De. & Tene ro 25 25 20 170 
Dene tes Sine oR 20 20 16 130 
GE occ acer 15 12 100 
Tes Soi ote 12 full 85 
QOe Me hemes 9 75 
DO sls hevetesttess 8 65 
Dy h eae ain tees Wee eyetens : nS ri 55 
Total per — 

ACC ue iets 800 625 222 DABS oF eae 


1 Data taken from Department of Agriculture Bulletin No. 711. 

2 Data furnished by Prof. H. L. Sponsler, University of Michigan. 
3 Diameters taken at four and one-half feet from the ground. 

4 Of the respective diameters indicated in the first column. 
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From the foregoing, it may be seen, that each acre of ground 
during a single season receives a certain amount of growing 
energy in the form of soil fertility, moisture and hght; the 
latter two vary somewhat from season to season, but for a given 
latitude and climate, the amount of growing energy, heat, ght, 
moisture and plant food available for each acre, will remain 
nearly the same. (It is true, however, that a surplus of food, 
for instance, may compensate for lack of light, so that on moist, 
fertile sites, trees may endure more shade — that is, exhibit 
increased tolerance — than on less favorable places). With a 
constant amount of energy at hand, it is the forester’s aim to 
confine this growth to a few hundred chosen trees of desirable 
form and species, rather than permit it to be divided among 
many hundred trees per acre, many of which should be consid- 
ered forest weeds. This idea will explain the theory of 
improvement cuttings. 


Important New York Trees 


From the standpoint of marketing the product, some species 
are much to be preferred to others. White oak and black cherry, 
for instance, have now a greater market value than basswood 
or elm. Too much dependence should not be placed on market 
prices for lumber, but rather the effort should be made to grow 
timber best adapted to each particular soil, situation and local- 
‘ity. That is, endeavor should be actively made to adjust the 
management of the species to be favored with the best or local 
markets for woodland products. Following is a list and brief 
description of the more important species native to the State: 


1. The Softwoods: 


White pine (Pinus strobus). The range of white pine 
is general all through New York State, but it occurred 
in greatest abundance throughout the Hudson valley, and 'in 
the sand soil north from Schenectady through to Lake 
Champlain. Except on state lands, there is very little vir- 
gin white pine standing in the State, the greater part of it 
eae second growth. Early sawmills in the State cut little 
else. The tree is fast growing, being perhaps the fastest of 
native trees. In virgin stands, it grows tall, full boled and 
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free from limbs for many feet from the ground. ‘The wood 
is of superior quality, being light, soft, compact, straight 
grained, easily worked, and is in high demand for box 
boards, patterns, intericr trim, window sashes and doors. 


Red spruce (Picea rubrum). This tree is one of the 
most valuable trees in the State throughout its range. It 
is a northern tree, and is found abundantly throughout the 
Adirondack region and northern New York, and at the 
higher elevations of the Catskills. It prefers cool, damp 
situations with plenty of moisture in the surface layers of 
the soil. The wood is light, soft, lustrous and very strong 
for its weight. On account of its color and long fibre, the 
wood is very much in demand for paper pulp. It is also 
in demand by woodworking concerns for interior and out- 
side trim, sashes and doors. On account of its qualities of 
resonance, spruce is also in great demand for the sounding 
boards of pianos, violins and other musical instruments. 


Hemlock (T'suga canadensis). UWemlock is common 
all through New York State in cool, well-drained situa- 
tions. It is a tree which endures shade extremely well. 
Given advantage in full sunlight from its youth, it will 
show more rapid growth than spruce or red pine, but once 
accustomed to the shade, it will wither and die on sudden 
exposure to sunlight through the removal of surrounding . 
trees. ‘The wood is brittle, coarse grammed and splintery. 
It is, however, in great demand for paper pulp, house con- 
struction, boxes and crates and rough furniture. 

Balsam fir (Abzes balsamea). Balsam-fir is restricted 
to the Adirondack region and northern New York. A 
rather symmetrical looking tree, with a rapidly ‘tapering 
bole, it is mostly confined to swamps and low flats where 
there is a surplus of soil moisture. The wood is soft, light, 
weak and perishable in contact with the soil. It is used 
mainly for paper pulp, rough construction, boxes and 
erating. 

White cedar (Thuya occidentalis). This is a swamp 
species of conifer. It has a symmetrical, conical form, but 
very little clear length, and is very hmby. The wood is 


Ficure 2. IFirst GrowrH WHITE PINE. With the excep- 
tion of the tulip tree, the white pine is the largest tree 
in the eastern forests. Specimens have been found hav- 
ing a diameter of six feet and a height of 250 feet. 
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harsh, coarse and weak, but it is very durable in the soil. 
Its chief use so far as the farmer is concerned is for fence 
posts and fencing, and hence on its own site is a very 
valuable species on the farm. 


Red cedar (Juniperus virginiana). This tree occurs 
scattered throughout old fields and abandoned pastures. It 
is an upland species of cedar as contrasted to the one pre- 
ceding. Its growth is very slow, and it does not attain any 
size. Its chief use is for posts and fencing, although 
superior grades of it command a good price for pencil 
wood, cabinets and chests. 


ae) are Hardwoods: 


White oak (Quercus alba). A large, symmetrical and 
beautiful tree which grows to great age and size. It 
prefers deep soils, moderately moist and fertile. The wood 
is very heavy, hard, tough and durable. On account of its 
ability to take a high polish, and the natural beauty of the 
wood, its main use is for high grade furniture of all kinds. 
It is also used for interior finish, flooring, car construction 
and vehicle parts. 


Red oak (Quercus rubra). This tree on favorable situ- 
ations produces a long, regular, full, straight bole with 
a wide spreading crown. It prefers rich, deep, porous, 
well-drained soils. It will not exist on clay soils, and on 
shallow soils is apt to be stunted and of poor form. The 
wood is one of the softest, lightest and easiest to work of 
the oaks. It is one of the fastest growing of the oaks, and 
is a very desirable tree to encourage in woodlot manage- 
ment. It is used mainly in ear construction, furniture, 
flooring and planing mill products. 


Black oak (Quercus velutina). This tree develops a 
straighter bole with moderate taper, but shows a tendency 
to fork a short distance from the ground. It is less choice 
in its soil and moisture conditions than other oaks, and will 
erow on all except heavy clays with poor drainage. The 
wood is heavy and coarse, subject to knots and imperfec- 
tions, but is fairly durable. The wood, however, seems 
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more susceptible to boring insects than does that of other 
oaks. The growth is slower than red oak, about the same 
as for white oak. It seems to be a less desirable tree to 
encourage than either red or white oak, except on the dryer 
upland sites. The wood is used mainly for car construction 
and for agricultural implements. 


Chestnut (Castanea dentata). On account of the bark 
ciusease chestnut seems to be a doomed tree all through 
New York State, and does not seem to be one to be encour- 
aged in woods management. Expert opinion seems to favor 
the removal of the chestnut and the encouragement of some 
more desirable species. It is a rapid growing tree of good 
form on all soils except swamps and heavy lime soils. The 
wood is light, soft, easily worked, rich in tannin and very 
durable in the soil. The wood is mainly used for dairy- 
men’s supplies, construction, furniture and the production 
of tannin extract for the leather industry. 


Hard maple (Acer saccharum). In full stands this tree 
develops a long, straight, clear bole of moderate taper, 
and a full, symmetrical crown. It grows best on moderate 
slopes with a deep, well drained clay or lime loam with 
abundant humus and moisture im the surface layers. This 
tree is also called “sugar maple,’ because of its use in the 
production of maple sugar. Because of the value of this 
product a growth of sugar maples, in a grove or sugar bush, 
is to be encouraged as a very valuable and productive 
adjunct of any farm. The wood is very heavy, hard and 
of good texture and quality. It is used mainly for boot 
and shoe lasts, flooring, interior finish, musical instruments 
and furniture. 


Red maple (Acer rubrum). This is a very inferior 
tree to the preceding. It is to be encouraged over the 
former mainly in swampy situations subject to periods of 
inundation too moist for the hard maple. The wood is 
coarse, moderately hard and is used mainly in rough con- 
struction and for fuel. A greater use of wood fuel on the 
farms is to be expected in the future than has characterized 
the immediate past. And the encouragement of this 


Ficure 3. SuGar BusH In Serine Time. Since colonial time the hard 
maple or “sugar tree” yielded large quantities of sugar. The early 
settlers followed the custom of the Indians in sugaring off the sweet sap. 
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species on its own site for this purpose would be a matter 
of good business sagacity and common sense. 


Yellow birch (Betula lutea). This tree is very gen- 
erally distributed throughout New York State, but reaches 
its best development in the forests of the Adirondacks and 
northern New York. It rarely grows pure but occurs in 
mixtures with spruce, balsam, black cherry, sugar maple 
and beech. It is a very well proportioned tree, with a full, 
clear bole and a spreading crown. It is very exacting as 
to soil conditions. It prefers moist uplands with plenty of 
soil moisture in the surface layers. The wood is heavy, 
hard, strong and of good quality. The wood is used mainly 
for flooring, interior trim, furniture and vehicle and imple- 
ment parts. 


Beech (Fagus americana). This is a strikingly beauti- 
ful tree because of its grayish bark and its symmetri- 
cally spreading crown. It occurs in mixed woods in asso- 
ciation with other trees. It is the most tolerant, or shade- 
enduring hardwood, of the northern forest. It occurs gen- 
erally all over the State, but reaches its best development 
in the Catskills, and in northern New York. It will grow 
on most any soil retentive of moisture in the surface layers, 
but does best on rich deep soils of clayey or loamy texture. 
The wood is hard, tough and strong, but very perishable. 
Along with yellow birch and sugar maple it is a very desir- 
able wood for railroad ties, but like them, also, must be 
treated with a wood preservative against decay. The wood 
is used mainly in flooring, interior trim, furniture, handle 
stock, boxes and crates. 


Basswood (Tilia americana). This tree, while it oc- 
curs rather generally all over the State, is more or less 
of a fugitive tree, occurring scattered in stands or mixtures 
with other species. It is not a tree to be encouraged in 
woodlot management, except as it occurs naturally. It 
erows best in moist situations, over deep, well drained, fer- 
tile soil. The wood is light, soft, tough, close grained and 
easily worked. It is much used for barrel heading, loose 
cooperage, planing mill products, furniture and excelsior. 
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Butternut (Juglans cinerea). In New York State this 
tree is most abundantly found in the lowland hardwood for- 
est in the southern and western parts of the state. The tree 
grows under a wide variety of soil conditions, but only on 
deep fertile soils is it of consequence as a tree. On very 
good soil the bole is long and straight with little taper, but 
on poorer sites, it is apt to be forked very near the ground 
and be otherwise defective. It is extreme in its light de 
manding requirements. As an object of management the 
tree should only be regarded as a nurse for the development 
of a more tolerant understory. 

Rock elm (Ulmus thomast). This is the only elm in 
which the main stem extends up through the crown. The 
tree is a large, well-formed tree with a narrow open crown 
and a full bole, much buttressed at the ground. It prefers 
dry, gravelly soils of ridges and glacial eskers, where it is 
often found in mixture with beech, birch, maple, and ash. 
It is very intolerant (i. e., light demanding’) and on this ac- 
count, and also on account of its slow growth, in competi- 
tion with other trees, it is often driven to the drier, poorer 
sites. The wood is very close-grained, heavy, hard, strong 
and of high technical value, and is in much demand for 
agricultural machinery, where strength and resistance to 
shear are prime requisites. 

Hickory (Hicoria ovata). Shagbark hickory is the most 
common and most widely distributed of all the hickories. 
Under favorable conditions it develops a clear, full bole, with 
a short, spreading, round-topped crown. The tree is found 
on a variety of soils, but prefers the fresh fertile soils of 
bottom lands, which have an undoubted clay constituency. 
The growth is comparatively slow, and inasmuch as it is the 
most tolerant of all the hickories it will withstand consider- 
able competition in mixture with other hardwoods such as 
oak, basswood and maple. The wood is very heavy, hard, 
close-grained and tough. On account of its great resistance 


to bending the wood is in great demand for handle stock for 


implements. 

White ash (Fraxinus americana). Both white and black 
ash grow throughout the state, occurring as scattered indi- 
viduals in moist situations. 
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These trees are not very shade-enduring, and throughout the 
sprout hardwood region the white ash, through competition with 
more tolerant trees, is often driven out of its favorite sites on 
to the drier but less crowded situations on the uplands. Ash on 
its own site is a rapidly growing tree, developing a tall straight, 
full bole and a good crown. The wood is heavy, hard, easy to 
split, tough and flexible. It is much in demand for vehicle 
parts and for handle stock where resistance to bending is a 
requisite. It is also used for furniture, planing mill products 
and for agricultural implements. 

Other trees which might be mentioned are Black walnut 
(Juglans nigra), Black cherry (Prunus serotina), Elm (Ulmus 
americana), and Tulip poplar (Liriodendron tulipifera). Be- 
cause, however, of their scattered and fugitive character, they 
are never to be considered a direct object of woodlot manage- 
ment. 

A fuller list of the various uses of our main New York State 
species will be found listed in the Appendix, pages 155-164. 
Before management of the woodlot is undertaken this list 
should be consulted so as to adjust the management of the 
species to be favored with the best or local market for woodland 
products. : 


Desirability of Different Species 


As far as farm woodlot management is concerned, the value 
of different species as the one or ones to be favored depends 
principally upon their comparative rates of growth and yields 
per tree and per acre, and the value of money to be received for 
the wood material after it is cut, both for use on the farm itself 
and for sale. 

White pine seems to be the most desirable species to favor 
among the conifers and red oak among the hardwoods. Both 
of these trees exhibit on good soils a quick and rapid growth, 
and the returns from their management will be found very 
profitable. On the best soils in favorable situations there are 
other species which make rapid growth and should be favored 
where the opportunity offers. These species are white ash, bass- 
wood, tulip poplar, black cherry and red pine. On compara- 
tively poor situations, only the hardier species of pine and oak 
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will survive. Chestnut should rank as a highly desirable species, 
but on account of the blight disease is not a species to be favored 
in management. In the Adirondacks and the northern New 
York region, white pine and spruce will remain the trees to be 
favored, with the hardwoods beech, yellow birch and hard maple 
on the drier upland sites. 


Growth 


The comparative rates of diameter growth of the most impor- 
tant of our New York species would be about as follows: 


TABLE If 
Average number of years 
to grow one inch in SPECIES 
diameter? 

OU tO)s cA WV CALS m5 5 Shige ssievsyel oreo esitelene Yellow poplar. 

SLO! OMYCALS euatevareiatereistene ioneielane Chestnut. 

A At OP IBVIECATS oor. eperels, Siepeuclereselon® Black walnut, white pine, red pine, white ash, 
red oak, black oak, aspen. 

GigtO) p OVALS a crcislonci serene Hickory, white oak, basswood, paper birch. 

SAto WOMVECATSS semen cs chee soeee Red spruce (second growth). 

OV TOES SV CALS Sef) oid hal ckede aveteuens Hard maple, yellow birch, beech, white elm, 
hemlock, balsam fir. 

ASETO AD VCALS Ae ore tettaisiche ference ystione te Arborvitae. 


1 Table is based on growth of trees in natural unmanaged stands. Under proper 
management, much more rapid growth can be pecuned particularly of those species 
in the last four lines. 

2 Table taken from Department of Agriculture Bulletin No. 711. 


It will at once be seen that the slower growing species with 
their long time growing period to merchantable size, from an in- 
vestment standpoint, should not be favored in oudlen manage- 
ment. 

Height growth and diameter growth should be taken into con- 
sideration together. It is very important that trees should be 
tall and well formed in proportion to their diameter. Reference 
to the following table will show about the proper relation that 
should exist between the diameter and height of the different 
species at different ages: 
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Appearance of Individual Trees 


Not only should the individual trees show good diameter and 
height growth, but their trunks should be free from limbs except 
near the top. Where a tree is forked near the ground its value 
is very greatly reduced. It is also important that the trunks 
should be sound and free from insect borings and fungus decay, 
both of which greatly reduce the value of the lumber, and may, 
if badly infected, make the tree utterly useless. No insect- 
infected or diseased timber should be allowed to stand, and it is 
a matter of simple silvicultural hygiene to remove such indi- 
viduals as soon as infection is noted. 


Soil Conditions 


In a well-managed, properly-spaced, well-growing woodlot 
very little sunlight should be allowed to strike the ground. Sun- 
light itself causes the ground to dry out and encourages the 
growth of grass and weeds. In a well-shaded woodlot there is 
formed over the surface layers of the soil a rich mulch of 
decayed and semi-decayed organic matter, derived from the 
fallen leaves and twigs, which has a very beneficial effect upon 
the growth and condition of the woodlot. Where grass may have 
started, it should be killed out by increasing the crown cover and 
shading it out. It should never be killed by pasturing. 

Pasturing the woodlot becomes the chief of chief causes of 
its deterioration. ‘The severity of the damage depends upon 
the size of the woodlot and the number of stock. One character- 
istic of a pastured woodlot is its complete, or almost complete, 
absence of young growth. The browsing of cattle and hogs 
quickly means the vanishing of natural reproduction. The 
older trees suffer through wounding and the tramping in of 
their roots, and by the compacting of the soil by the hoofs of 
the stock to a condition where it is absolutely impervious to 
water and water penetration. Only where it is desired to clear 
the woodlot of some brush of undesirable species should cattle 
be allowed to run. 

Tt is not possible to secure a growth of timber from a woodlot 
and at the same time utilize it for pasture. Grass in a woodlot 
is an almost infallible sign of mistreatment somewhere. Grass 
will not thrive without direct sunlight, and it is only to a lim- 
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ited extent that such light reaches the forest floor in a woodlot. 
Pasturage and timber production cannot be carried out on the 
same area, except to the mutual disadvantage of each, and they 
can never be carried out profitably together. The advantage 
of providing shade for stock is without question. Where that is 
necessary a small corner of the woodlot adjacent to the pasture 
land should be fenced off for that purpose only, while the 
remainder can be more profitably devoted to the production of 
timber alone. 


Life History of a Forest 


In order that the growth and development of a forest com- 
‘munity may be clearly understood, its life history will be traced 
from the beginning. In the majority of cases the farm woodlot 
represents a piece of mature timberland that has been cut over 
again and again, but it will be easier to understand the whole 
eycle, if a start is made with an open field. 

When the early colonists commenced to push out in all direc- 
tions from Plymouth and the coast of New England, things 
other than soil fertility were in their minds. Accessibility to 
existing settlements, safety from Indian attacks, etce., were para- 
mount; consequently their choice of farm homesteads were not 
particularly happy. To-day, New England is dotted with small 
villages located on ridge and mountain tops, where the soil is 
thin and drainage excessive, whose population is now but a frac- 
tion of what it was fifty or seventy-five years ago. It is in such 
situations as these that the abandoned fields and pastures are 
most numerous, the early tillers of the soil having given up 
their job with their life, and the next generation seeking an 
easier existence in the nearby town or larger city, leaving the 
fields and pastures to become covered with woody growth. 

Picture then a pasture from which the grazing sheep and 
eattle have long since disappeared, or a field abandoned after 
tilling. A nearby forest located on the uncleared hill-top fur- 
nishes wind-blown tree seed of all kinds. Besides, the birds 
assist in bringing in from a distance seeds of berries, shrubs 
and of some trees. A few years after the land has been aban- 
doned, a heavy growth of ferns, raspberry or blueberry bushes 
will have seized the soil, and here and there an occasional bird- 
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cherry, poplar, gray birch and pine seedling will appear. As the 
years pass, the number of trees per acre increases, gradually 
shading out the low shrubs, the kind depending upon the nature 
of the soil and its fitness as a germination bed for the more com- 
mon species available. If located in a natural pine country, 
sandy soils will permit the ready germination and rapid growth 
of. the young pine seedlings, and in parts of New England and 
New York, pine trees appear in neglected fields with amazing 
rapidity. 

At first, each tree has an abundance of room; in fact, there 
may be holes of considerable size where no trees are found. 
These holes are filled during successive seed years, and in the 
course of ten to fifteen years, in a natural pine country, the open 
areas will be completely covered with seedlings of different sizes. 

As they develop, the lower limbs interlace. .The leaves on 
these branches die from lack of sunlight. The grass and flower- 
ing shrubs disappear from beneath the trees, and the earth be- 
comes covered with a carpet of needles. Each tree is putting 
forth its best efforts to attain superior height, for in the early 
years of a forest, the race is certainly to the swift. A few trees, 
small and stunted from the beginning, or those whose seed “fell 
upon a stony ground,” lag behind. They are soon over-topped 
and soon die from lack of light, or in their weakened condition, 
fall prey to insects or fungus disease. 

As the years pass, tree classes are formed. In the place of 
10,000 trees per acre, all having approximately the same size, 
the numbers have decreased at the end of twenty years, to say, 
1,000. These are tall, dark, green and thrifty, with long inter- 
vals between their whorls of branches, showing that their rapid 
height growth was responsible for their survival. The lower 
branches no longer reach down to the ground as wind and sleet 
storms have whipped off the dead interlacing branches, and 
already the branch scars have almost disappeared. (In case 
the trees stood too far apart, these lower branches would persist, 
and limby trees yielding extremely knotted lumber would 
result). In a few years more, there will be a marked forest 
canopy, a forest floor carpeted with dry, brown needles, dotted 
here and there with grasses and shrubs, where filtered light has 


Figure 4. SEconD GRowTH HARDWOODS FOREST IN THE SAP- 
LING STAGE. Ordinarily the forester allows the trees to 
fight their own battle until they are large enough to 
pay the cost of removal. In especial cases “cleanings” 


may be made. 
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permitted their development. The forest as a community has 
appeared. 

From about the fortieth year on, the struggle is not so keen, 
as the period of most rapid height growth has passed. Natural 
pruning continues as the lower branches keep dying off and the 
clear lumber is being laid on around the rather knotty heart. 
Diameter growth now becomes more marked, since during the 
earlier part of their life, the trees were more concerned with 
keeping their heads above the forest level. An occasional mem- 
ber of the forest community disappears from one of the many 
causes. Lightning, wind storms, insect or fungus attacks all 
take their toll, but the gap in the forest canopy is soon closed up 
by the comparatively young and thrifty trees. 

A time comes, however, when the forest is no longer young. 
The trunks are now tall, ninety to one hundred ten feet, full 
boled, from two to three feet in diameter, with a stretch of from 
fifty to sixty-five feet to the first large limb (clear length). 
Deaths are more numerous at this time, and a hole in the canopy 
is no longer filled, as the crowns can not easily spread to fill up 
the vacant spaces. 

Instead of a dark forest carpeted only with needles, grasses 
and herbs are quite numerous, and occasional clumps of seed- 
lings are found beneath the openings in the canopy. 

This period, called “silvicultural maturity,” when the forest 
begins to perpetuate itself upon the ground beneath, marks the 
beginning of the end. Some of the veterans fall, and many 
prostrate trunks are seen covered with moss and in varied stages 
of decay. The groups of seedlings increase in size and height, 
owing to the widening of the circle by the fall of some of the 
surrounding trees. Soon the forest consists of groups of young 
trees whose edges meet, and towering above are the remnants of 
the former generation. This is the epic of the forest, and the 
land once clear and pastured is again in possession of the forest, 
to all appearances primeval. 


Forrest PRotTEcTION 


Owing to natural agencies, a certain number of losses in the 
members comprising the forest community are unavoidable, and 
in fact, desirable. However, it should be the aim of woodlot 
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owners to reduce such losses to a minimum, and the losses should 
be confined to such species whose removal will benefit the com- 
position and growth of the stand. Certain agencies, while not 
actually killing the trees, may impair the general health of the 
forest community in such a way as to diminish the growth and 
render it subject to other insidious attacks which may cause 
the death of many of the individual trees, both mature and 
juvenile. 


Fire 


Of all the enemies of the forest, fire is the most destructive 
and at the same time should be the most easily prevented. In 
forest regions far from settlements, a fire started by lightning 
or the camp fire of a hunter or fisherman may rage for hours 
and even days unnoticed. In the average farm woodlot, its 
detection is easy, and its suppression should be immediate. The 
average annual loss to standing timber due to fire in the United 
States approximates $50,000,000, and it is a safe deduction that 
a measurable part of this loss is sustained by the woodlot or 
small forest owner. The chief causes of this loss to the farmer 
are the carelessness of the general public, and, his own ignorance 
regarding the actual amount of damage which even a lght 
ground fire does. 


Fire Damage 


The general attitude in the past has been that, unless mature 
trees are killed, the forest has come through practically 
unscathed. This is far from true. Even though the large trees 
may not die at once, the cambium structure, which produces the 
annual layer of wood, may be badly scorched at the base of the 
tree. Several years later the bark may come off exposing the 
burned portion to agencies of disease and decay. In fact many 
a serious outbreak of a severe fungus attack may be traced to a 
severe fire some years previous which apparently did no damage 
at the time. 

Assuming that the spring or autumn has been comparatively 
moist, and the only inflammable material has been the surface 
layer of leaves, is there any harm in letting a forest fire run 
unchecked? Indeed there is! In the first place, practically all 


Ficure 5. ABANDONED Woop ROAD IN SECOND GrowrH Forest, HUDSON 
HIGHLANDS. By cleaning out old roads and trails as fire lines, the 
safety of forest property can be vastly increased. 
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the seedlings under several feet in height will be killed, as their 
bark is not yet thick nor corky enough to withstand the heat. 
All seed which has been lying in the litter and in the top layers 
of soil will be destroyed. These two effects are extremely seri- 
ous, since the coming generation has been wiped out of the 
community. In addition, unless the soil be very damp, a large 
portion of the humus, that dark layer of decomposed leaves and 
twigs, containing the stored-up nourishment of many years— 
will be burned up, and its richness will be washed away by the 
melting snows and the next heavy shower. 

These indirect losses are hard to measure, yet their results 
are clearly appreciable in the form of diminishing numbers, 
increased disease, decreased growth and ultimately a smaller 
cash income. No matter if a woodlot has been burned over 
one or more times, fires should be religiously kept out, as each 
one adds to the damage, especially in rendering the soil unfertile 
and compact and thereby making the new growth extremely 
difficult, to say nothing of tremendously reducing the water- 
holding capacity of the forest cover. On account of its rela- 
tively small size and its usual proximity to habitations, farm 
woodlots can be well protected against serious fire damage. The 
smoke is quickly seen and sufficient help to fight the fire can 
ordinarily be secured. 

Tf every member of the rural and forest communities of the 
State would endeavor to exercise unusual care in the prevention 
of forest fires and then prompt suppression, if started, this 
phase of forest injury would be markedly decreased. 


Insects* 


The damage inflicted by insects upon small forest properties 
seems slight, as a rule, especially when compared with injury 
sustained by field and orchard crops. However, in the aggre- 
gate the loss is heavy. A careful watch should be kept in order 
that no dangerous insects are allowed to ravage the forest 
unchecked, as it has been the rule that the most severe insect 


* For a full description of the most important insects and their remedies, 
see Bulletin XVI, No. 26, of the New York State College of Forestry, 
“Some Insect Enemies of Shade Trees and Ornamental Shrubs,” by Dr. 
M. W. Blackman and W. S. Hllis. 
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depredations in this country could have been controlled with 
comparatively little effect at the outset.* Consequently, a few’ 
of the more important insects will be briefly mentioned, and 
simple remedies given for their control. ‘These remedies may 
be used to protect single trees or small groups, but in many 
cases the measures taken by a single owner will do little good 
in case of a state or county-wide insect invasion. However, 
every forest land-owner should have a general idea of the insect 
problems which threaten the forests of our State. 

The damage inflicted by insects upon forest and shade trees 
consists of six kinds: 


. Eating the leaves. 

Sucking the sap. 

Boring into the wood and girdling the tree. 

. Splitting the twigs, ete., while placing the eggs. 
Producing galls. 

. Attacking fruits, nuts, etc., thus injurimg repro- 
duction. 


DoH 9 DO 


In each case a different form of attack 1s necessary to combat 
their efforts. 


Leaf-eating insects. Among the insects which prey upon for- 
est and shade trees and inflict damage or even kill by several 
defoliations, the following may be prominently mentioned: 


The forest tent caterpillar. 
The elm leaf beetle. 

The gypsy moth. 

The brown tail moth. 


The two latter insect pests have not yet gained a permanent 
foothold in this State, but the seriousness of the moth problem 
throughout all New England makes a future attack extremely 
probable. 

In Massachusetts, large estate owners are compelled to spray 
most carefully each season, and it is only as a result of a well- 
conducted campaign carried on by the Federal and State gov- 


* Woodlot owners may send specimens of forest insects and their work 
to the New York State College of Forestry at Syracuse. Only in this way 
can accurate advice be given regarding the best methods of control. 
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ernments, cooperating with the private forest owners, that the 
sypsy and brown tail moth attacks have been kept in check. It 
is estimated that in Massachusetts alone over $1,000 000 is 
spent each year for moth prevention work. 


Remedies. Any insects which feed upon the leaves of a tree 
may be destroyed by a poison spray—arsenate of lead 314 
pounds to 50 gallons of water being the usual strength. The 
spraying of entire woodlots is hardly practicable except in cases 
of gypsy and brown tail moth infestation mentioned above, 
where it is necessary to prevent further spread. 


Sap-sucking wsects. Other insect enemies damage the 
members of the forest community by sucking the sap, thereby 
diminishing its growth and lowering resistance, or if present in 
sufficient numbers, they may kill the trees—the woolly aphis 
often attacking the young and tender shoots of the white pine, 
the San José and oyster shell scales, ete. 

Such insects may best be controlled by the use of contact 
sprays like whale oil soap emulsion* or “Black Leaf 40”—one 
part to 800 to 1,000 of water. On small trees these solutions 
can be applied by shaking the solution upon the infested por- 
tions of the tree by means of an old whisk broom. 


Borers.—Still other insects damage shade and forest trees by 
depositing eggs in the succulent parts of the tree, and after 
hatching the grubs, bore channels around the trunk or in the 
young limbs causing the disfigurement, if not the death of that 
part, or the entire tree, due to girdling (cutting off the circula- 
tion). Among examples of such insects may be mentioned 
the white pine weevil attacking the growing shoot (leader) of 
the young and thrifty white pme—the maple sugar borer, the 
hickory bark beetle, the bronze birch borer, the hemlock borer, 
ete. 

In practically all of the cases where the borer is present, it 1s 
too late for any good remedy. Good forest hygiene is the best 
protective measure—the removal of trees which are of lowered 
vitality—while those which are already infected should be 
removed at the proper time to accomplish the destruction of the 


*See Bulletin XVI, No. 26, The New York State College of Forestry, 
p. 116. 
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larvee. In some cases, as with a light attack of the maple borer, 
single trees may be saved, by squirting carbon bisulpide in the 
hole and then plugging it up with putty. Or, the grubs may 
be killed by inserting a fine copper wire in the hole, or some- 
times by cutting out the burrow until the grub is. found and 
destroyed. 

In the case of the white pine weevil, considerable damage is 
often inflicted upon the growing shoot or leader of pines in open, 
pure stands. During June and July, many of these leaders may 
be noticed in a wilted condition, and later turn quite brown. 
On being cut longitudinally, many channels are noticed. 
Entomologists recommend the cutting out of these wilted leaders 
during the months of June and July, and collecting them in a 
barrel covered with a finely meshed, screened top. ‘This method 
will permit the small parasites which often infect the larvee to 
escape and later prey upon the coming generation of 
weevils, while the beetles (white pine weevils) themselves will 
be kept confined and die.* 


Fungus Diseases 


The effect of fungi within the forest is not entirely bad. 
Bray has brought out the fact (loco cit) that if it were not for 
the activity of fungi and bacteria, there would be a vast accu- 
mulation of dead but undecomposed material lying upon the 
earth’s surface which would render life impossible. 

Such fungi are for the most part saprophytic, and live upon 
the material already dead. The real damage is accomplianed 
by the parasitic fungi which attack living trees. 

The remedy for Greeks of the bracket fungi, which onan 
attack stands of grey birch and poplar, is to cut crit remove the 
diseased trees as soon as possible. In fact, practically all fungus 
diseases may be kept in check by this means—keeping the forest 
clean. lowever, the trees when cut should not be piled in or 
near the forest, as the spores from the infected trees may be 
carried by the wind into a erack in the bark of some fine tree 
only to start its attack afresh. All damaged material should 


* See pp. 45-90, Bulletin XVI, New York State College of Forestry, for 
preventive measures against boring insects. 


Figure 6. A CHESTNUT TREE KILLED BY THE BLIGHT. This 
fungus disease, introduced from China, has practically ex- 
terminated the chestnut as a forest tree throughout the 
northeastern United States. 
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be removed from the vicinity of forest growth and utilized or 
burned immediately. 

Of the fungus diseases now attacking the forests in New York 
State, two are by far the most dangerous: the chestnut blight 
and the white pine blister rust. The former fungus attacks the 
inner bark of the native chestnut, and ultimately causes death 
by girdling the tree. It is a native of China, while the latter 
was introduced into this country from Germany upon planting 
stock used for reforestation purposes. 

The chestnut bight was discovered in New York City in 
1904, and has displayed the greatest virulence. Already it has 
killed practically all of the chestnut trees throughout New Eng- 
land, Long Island, and in the lower Hudson Valley. While it 
seems to be abating somewhat in its spread and the vigor of its 
attacks, nevertheless the outlook for this valuable species is 

extremely dark. 

In many parts of this country, notably in Pennsylvania, 
where a sum of $275,000 was appropriated to combat this dis- 
ease, strenuous efforts were made to prevent its spread but with 
little success. Effort was made by repeated cuttings, followed 
by burning all the infected bark, ete., to control it, but in vain. 
New infection followed, and the disease continued to advance 
until it appears that the chestnut is doomed, since the wide 
spread of the disease, the profusion of spores produced, and 
the ease with which they are disseminated, makes any method 
of suppression practically impossible. 

In the gase of the white pine blister rust, while the sudden 
outbreak of what was thought a complete eradication is alarm- 
ing, nevertheless its method of life offers some hope of exter- 
mination, if vigorous methods are taken immediately. ‘The 
spores of the blister rust upon the pine cannot infect another 
pine, but must find lodgment upon a currant or gooseberry bush, 
where they pass the second phase of their existence. From the 
currant or gooseberry they reinfect the nearby pine, and so the 
cycle continues. By inspecting plantations of young pine 
growth in regions where infected material was used, by burning 
all infected trees, and removing host plants of currant and 
gooseberry within a radius of from 400 to 500 feet from such 
a plantation, it is hoped to suppress this serious disease. When 
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it is realized that the white pine of New York are worth mil- 
lions of dollars, some conception of the problem may be had. 
The federal government is cooperating with the various Eastern 
states, but only by the most vigorous measures, and by the hear- 
tiest cooperation between the federal and State governments 
and private individuals, can this serious disease be suppressed. 


Grazing 


The typical woodlot in New York is considered as an 
adjunct to the pasture, and the average owner can see no harm 
in allowing his cattle to run in the woodland. As previously 
mentioned, horses and cattle nibble the young seedlings and 
trample down hundreds that they do not bite; in addition, they 
render the soil too compact for easy germination, as the tiny 
rootlets of the sprouting seed can only penetrate mellow soil. 

While it is true that under certain circumstances (a mature 
forest in which regeneration is not immediately needed) pastur- 
ing does little damage, nevertheless, it is undoubtedly true that 
the same piece of soil cannot be made to serve two purposes. 
If additional pasture is needed, and some of the land covered 
by forest is fertile enough to grow good forage, remove the 
trees and sow grass, for as a rule the pasturage produced 
beneath forest shade has little nutritive value. Good timber 
and good grass cannot be grown on the same acre. 


Wind, Snow and Ice 


The elements in some cases cause considerable injury to the 
farm woodlot, but as a rule, any large damage is rare. A violent 
storm may break off limbs or tops and in rare cases uproot 
shallow-rooted trees. A heavy snow or sleet storm may break off 
branches or badly bend and deform young seedlings, but in most 
cases they will soon recover unaided. To avoid such damage on 
exposed situations, cuttings should be made quite light, and, as a 
rule, it is wise in planting or in management to mix windfirm 
species with those that are shallow-rooted and subject to wind- 
throw. In Germany it is customary to plant a wind mantle or 
shelter belt to protect such plantations or stands. 

In general it may be said that a certain percentage of loss in 
a forest community is unavoidable, but it should be the aim of 
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every landowner to keep this loss at a minimum by the exercise 
of reasonable care and that at a moderate cost. Extremely 
intensive measures which are practiced by owners of country 
estates may not be economic and should really be charged up to 
landseape improvement rather than to forest protection and 
maintenance. 

Starting THE WoopLor 


Upon the majority of farms in New York there is some land 
already covered with forest growth so that the problem to be 
solved is improving the existing woodlot and making it pro- 
ductive and profitable rather than commencing with an open 
field or abandoned pasture. 


Natural Regeneration 


Forests reproduce themselves naturally by seeds and by 
sprouts, but proper conditions must be maintained to permit 
them to carry out these natural functions. 

None of the evergreens native to this state reproduce by 
sprouting, but practically all of the hardwoods sprout during 
their youth, although some seem to lose this habit as they grow 
older. Species like chestnut, maple, the oaks, basswood, etc., 
sprout very well, and to reproduce a forest composed of such 
species is comparatively easy, since a clear cutting, provided it 
has not been deferred until a great age,* will result in a thick 
stand of sprouts coming up from the stumps. Repeated cut- 
tings of sprout forests, called “coppicing,” results in a marked 
deterioration of the soil. The earth is unduly exposed to the 
sun’s rays, the humus is bleached and burned out, the heavy 
growth of young shoots from each stump further exhausts the 
soil, and after a few generations, holes are found in such a cop- 
pice forest where a stump has failed to send up sprouts owing 
to diminished vitality. In addition, a sprout forest which has 
been repeatedly coppiced tends to go to pieces at an early age, 
so that it is always wise to provide a number of trees of seedling 
origin, during each rotation, to insure continued vigor and 
productivity. 

In the forest, trees produce fertile seed on the average at the 
age of thirty-five to forty. The open grown trees of the same 

* Natural regeneration of woodland from sprouts is best secured before 


the age of sixty is reached. The stump should be cut low and slanting, the 


latter provision preventing early decay in the parent stump from infecting 
the young sprouts. 
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species may produce seed from ten to fifteen years earlier. 
Seed production is largely a matter of food surplus, so that while 
a little seed may be produced nearly every year, “seed years,” 
when large quantities of seed are produced, only come after a 
succession of growing seasons, during which favoring conditions 
of light, heat and moisture have built up in the tree a surplus 
of energy and available material necessary to the production of 


PLatE 3. Coppice ForEST UNDER STANDARDS, showing where a few healthy 
trees of seedling origin have been left in the forest to provide some 
larger sized logs and continued reproduction by seed. 


seed. Such a series of seasons permits the tree to accumulate 
more food than it needs for its annual growth, and this excess is 
consumed in the manufacture of the seed. 

When the seed is ripe, it generally falls, although different 
species have different times to liberate their seed. ‘The poplar, ~ 
willow, elm and soft maple shed their seeds in the spring. 
Pines, spruces, chestnuts and oaks and the majority of the trees 
shed them in the autumn, while some, like the grey birch, seem 
partial to shedding their seed when the earth is covered with 
snow. 

At whatever time the seed falls, it must ultimately find soil 
and moisture and light conditions satisfactory, else it will not 
germinate. The willow, for example, prefers moist sandbars 


Figure 7. Mrxep HARpwoop Forest IMMEDIATELY AFTER AN IMPROVEMENT 
Curtinc. Dead, diseased and undesirable specimens have been removed. 
Thus the total growing energy is concentrated upon a few selected stems. 


‘Forestry for the Private Owner 49 


where full light is available; the poplar and white birch seek 
out burns where the leached ashes generally permit the seed to 
get in close contact with mineral soil. Hemlock and yellow 
birch find congenial conditions wherever there is plenty of soil 
moisture, and are often found germinating upon a moist, rotten 
log. Consequently, if a good “catch” of a desired seeding is 
to be obtained, the soil must be receptive for that species. 

In the natural course of events after a full seed year, the 
ground beneath the openings of the forest is found carpeted 
with a dense thicket of young seedlings, large numbers of which 
perish during the first few years. Those that survive are the 
strongest and deepest-rooted, or the ones whose seed germinated 
upon a favorable spot. Competition is extremely keen during 
the first few years, and each one is trying to surpass its neighbor 
both in crown and in root growth, in order to obtain more sun- 
light and a larger supply of food and moisture. If the clump 
of seedlings is mixed, the species capable of making the fastest 
height growth have a decided advantage, as they will reach above 
and shortly overshadow: the slower-growing individuals. Nature 
is always lavish in producing individuals, and so it is only a 
small fraction of the original number which remain alive after 
fifteen or twenty years. This struggle for existence among the 
seedlings occurring as a group beneath a hole in the forest 
canopy, or as a patch of reproduction in a nearby field, continues 
until the age of thirty-five or forty is reached, when the soil is 
firmly held by the most vigorous individuals. They are tall and 
slim, for height growth was more necessary at first than girth, 
and each is nearly the same size as its neighbor. Altogether, 
the several hundred which now occupy an acre represent the 
picked survivors of the thousands which started life upon this 
area. 

From now on the individuals slacken their height growth, and 
begin to increase more rapidly in diameter and volume, while 
the numbers remain about the same. The forest canopy com- 
mences to rise above the ground, due to the clearing of the stem 
by the process of natural pruning, and gradually the middle-aged 
trees pass into forest veterans with short crowns and tall cylin- 
drical stems, having no branches for many feet above the 
ground. At this time, when the trees have passed the stage of 
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most rapid growth, is the period when forests are said to be 
mature and may be harvested in order to permit another group 
of timber to be grown upon that spot. (If mature forests are 
allowed to remain too long, the annual volume growth is 
balanced by the death and fall of an occasional stem, so that it is 
true economy to harvest a stand as soon as it matures.) In 
short, the yield of a virgin forest at maturity is only a fraction 
of what could be produced by scientific handling. Forestry, 
lke agriculture, can increase both yields and projects. 


IMPROVEMENT CUTTINGS 


From the description of the development of the forest under 
natural conditions, it can be readily seen that Nature, while 
producing superb timber in her virgin forests, is reckless of 
time. It has been computed that from 250 to 300 years were 
needed to produce the average timber tree now coming on the 
market in the form of sawn lumber, while certain species like 


PLATE 4. IMPROVEMENT CUTTING. The removal of the diseased pine, the 
worthless dogwood, the dead tree in the foreground, the suppressed 
maple, the crooked and suppressed white oak and red oak will not only 
increase the growing space available but also greatly improve the 
growing condition of the stand. 


Ficure 8. Mixep HARDWoop Forrest FIvE To Stx YEARS AFTER AN IMPROVE- 
MENT CuTTING. Remaining trees have increased their growth in height 
and in diameter, since plant food, moisture and sunlight have been made 
available in larger quantities. Seedling and sprout reproduction has 
come up beneath their shade. 
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oak, longleaf pine and redwood may have taken a much longer 
period. When tending the forest, man plans greatly to reduce 
this time by shortening the struggle for existence. The unde- 
sirable and unfit specimens are removed by cutting, instead of 
permitting them to drag out their existence over a considerable 
period during which they will be continually robbing the leading 
trees of a portion of the food, moisture and growing energy. 
All growth should be concentrated upon the comparatively few 
selected trees of desirable form and species, which are to be the 
final harvest from the woodlot. This is the key to all cultural 
operations carried on and in an immature forest.* 

The cuttings made in an immature stand are intended either 
to improve the mixture, increase the growth rate, or both. They 
may be grouped under two heads: 


I. Cleanings. 
Il. Thinnings. 


I. Cleanings. By a cleaning is meant the removal of unde- 
sirable species and individuals from a very young stand—say, 
from two to ten years old—for the purpose of improving the 
mixture. In a piece of young sprout woodland, a cutting, made 
usually with a brush hook or light hatchet, would tend to favor 
seedlings over sprouts—straight thrifty individuals over the 
bent and slow growing “weed trees,” like hornbeam, blue beech, 
pepperidge, ete.—and to cut out such weed trees or inferior 
species as gray birch, hornbeam, blue beech, black oak, etc., 
and give more room to the faster growing desirable trees of high 
technical value like ash, basswood, tulip poplar, white pine, 
spruce, red oak, ete. On account of the small size of the 
material removed, there can be no revenue derived from such 
a cutting; in fact, if labor is hired it may cost from fifty cents 
to two dollars and fifty cents per acre to properly clean a 
young stand. As previously stated, however, it is not desirable 
to invest any large sum of money in woodlot culture. Clean- 
ings, thinnings, and final cuttings can be successfully made with- 
out technical supervision by any one who knows the different 
trees and will keep the general ideas of growth in mind. It is 


* Cuttings in a mature forest to remove the final crop and to prepare for 
natural generation will be described in another chapter. 
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simply a matter of removing the weed trees and permitting the 
desirable species and individuals to make the most profitable 
growth. (See diagram.) 


PLATE 5. CLEANINGS. The removal of the four individuals of undesirable 
species or character will give more room for the growth and develop- 
ment of the other components of the stand, whose desirability is 
characterized by more rapid growth and a higher technical value of 

_ products. 


II. Thinnings. In the case of many woodlot owners, such 
an intensive operation as a “cleaning” seems impossible and a 
useless undertaking. However, many a forest owner has spent 
seven to ten dollars per acre in planting upon abandoned pas- 
ture with pine, when three dollars per acre, spent for the removal 
of gray birch from an old field, seeding into pine, would have 
produced equally good results. For those, however, owning a 
large amount of forest land and having little extra labor, it 
might be well to let the individuals in the forest community 
fight it out among themselves until the saplings become large 
enough to repay the cost of removal—say twenty-five to thirty 
years—when a thinning may be made. . 

At this time three classes will have formed, and already the 
trees which will form the final harvest can be picked. To assist 
these individual trees by cutting away crowding neighbors of 
valueless species, or by removing hopelessly suppressed trees 
which are diverting food, moisture and growing energy from 
the thrifty leaders, is but the part of good judgment. 
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In a sprout hardwood forest, if an early cleaning which 
would cut out all but three to five of the best sprouts per 
clump were out of the question, it would be possible to let the 
dozen or more sprouts per stump grow untouched until the 
smaller were large enough to make fence posts or small cord- 
wood. Then a thinning could be made in which all but two or 
three of the tallest and straightest stems growing from a single 
stump were cut away allowing them to utilize all the growing 
energy of the wide-spreading root system. This process could 
be repeated every five to eight years, and it is claimed that 
instead of taking forty-five to fifty-five years to grow chestnut 
railroad ties, such thinnings, by reducing competition and fore- 
ing growth into a fewer number of selected stems, has produced 
the same size material in ten years less time. The same idea, 
with approximately the same result, can be carried out in any 
sprout forest. 

Tn a pine or spruce stand, thinnings are frequently needed, as 
nature often sows the seed much too thickly for rapid growth. 
While it is true that splendid knot-free timber is produced as a 
result of close sowing or planting (natural pruning being started 
at an early age owing to the speed with which the lower branches 
interlace) too close planting is a drawback. In dense pine or 
spruce thickets, a cleaning would be very advantageous in 
shortening the struggle for existence. If neither time nor 
money is available, the forest may be left until bucket stock or 
pulpwood size is attained, and then a thinning can be made. 

With these two species, a cutting called the “French Method” 
ean be used. This consists in going over the forest at say from 
twenty-five to thirty-five years and selecting from the 600 to 
800 stems which are found upon an acre, 250 or 300 specimens 
which are the tallest and straightest and making the best growth. 
These 250 are picked to form the final crop. All trees interfer- 
ing with these selected specimens are cut away to hasten their 
growth, but the trees which are not competing or hindering them 
are allowed to remain as it is never wise to open too large holes 
in the canopy nor to expose too much of the forest floor at one 
time, as growth will be severely checked. Not more than 20 to 
25 per cent of the trees should be removed at any one time. In 
order to keep the forest producing timber at its maximum 


Frcure 9. Group CuTtinc iN Mrxep Forest. A clump of mature decrepit 
hardwoods has been removed. White pine reproduction will be assured 
by the presence of seed trees of that species on the margin of the 
opening. 
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capacity, the forest floor should be kept “dark,” 2. e., a minimum 
of light should be permitted to reach the soil beneath the trees, 
since light brings weeds and grass, which tend to rob the trees 
of plant food and moisture. 

A similar operation may be performed every five to ten years 
until the final harvest. The material removed at the first thin- 
ning may just pay for the cost of removal, but each succeeding 
thinning should show an increased return, while the financial 
gain in shortening the rotation, in growing barn boards or first 
grade saw timber in fifty-five years, instead of seventy, will 
abundantly repay the cost. | 


Pruning 


Whether or not it is desirable or profitable to remove green 
branches to make clear lumber is a mooted question. In certain 
parts of Massachusetts, mill owners cutting in second-growth 
pine affirm that artificial pruning undoubtedly produces loose 
knots in the lumber sawed from such trees, owing to the rapid 
drying out of the knot inside the tree. 

The Forester at Baltimore attempted to obviate this draw- 
back by cutting off with an axe the lower limbs of his young 
pines, leaving a stub six to eight inches long. Four or five years 
later, men were sent through this area again cracking off these 
stubs, now dead and dry, with the poll of the axe. The annual 
rings laid on thereafter were free from knots, and the more 
gradual drying out of the knot, as well as the speed and economy 
with which this form of pruning could be accomplished, makes 
it sound feasible and possibly profitable. 


Reforestation* 


While the artificial starting of forests has been quite popular 
in New York with a certain type of land owners, farm owners, 
as a rule, do not plant up large areas with seedlings or trans- 
plants. Most of them already own more or less woodland, and 
quicker returns may be obtained by improving the mature wood- 
lot, which has already a certain amount of forest capital 
fade upon it, rather than by starting a new forest which 


* Stephen, John W., Making Best Use of Idle Lands in New York. Cir- 
cular 19, New York State College of Forestry. 
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will not yield cash returns for some years. However, in com- 
mon with other permanent land owners, reforestation offers to 
the farmer an admirable solution for the problem of idle land. 


The points in favor of reforestation are as follows: 


1. It puts the idle land to work. The census of 1910 
proved that there were 7,000,000 acres within New York 
State inclosed within fences which the owners themselves 
declared to be idle. Assessing such land at $5.00 per acre, 
the total capital of the New York farmer invested in idle 
land amounts to $35,000,000, which, at 4 per cent, is capa- 
ble of earning $1,400,000 per year. The permanent pros- 
perity of any state or nation can only be secured by the 
full and proper utilization of all resources, and the planting 
of lands now unproductive would in a comparatively short 
time change them from liabilities to assets. 


2. The appearance of the property is greatly improved, 
thereby adding to its market value in case of sale. Any 
one experienced in real estate realizes that an attractive 
woodlot or young plantation is infinitely preferable both in 
appearance and cash value to a rocky slope or a creek 
bottom subject to overflow. Appearance as well as real 
estate value and future cash value are all improved by 
planting up such sites. 


3. Plantations will at the end of the rotation show a 
profit in excess of 5 per cent compound interest, even based 
on present timber prices. 


Forestry is essentially economic and the financial results of 
planting non-agricultural land in older countries compare quite 
favorably with other long term investments. In fact every per- 
manent owner of land will find the appearance, the present and 
future sale value of his property increased by planting forest 
seedlings.* 


* Land should be cheap and the planting costs should be kept moderate 
from $7 to $10 per acre if the above return is to be obtained. For further 
information regarding planting, see Circular 19, New York State College 
of Forestry. 
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Another phase of forest planting that could well be adopted 
by the woodlot owner is underplanting. It has already been 
shown that where natural regeneration is incomplete, following 
the cutting out of a woodlot, desirable species may be introduced 
by planting young seedlings or transplants in groups in order 
that the proper mixture be obtained. The same idea can be 
carried out in younger stands, especially those of sprout origin. 
In this way new blood in the form of coniferous stock may be 
introduced in run down woodlots. 


While two-year-old seedlings will serve in an open field 
having sod of only moderate thickness, three- to four-year- 
old transplants are required where the sod is thick or the 
trees overhead may suppress the planted material. 

In addition the old trees on an area to be underplanted 
are likely to absorb a great deal of moisture through their 
wide spreading root systems. Thus for several reasons the 
hardier, stockier transplant is more desirable. 

As a rule it is hardly safe to attempt underplanting if 
more than 0.6 of the surface is already covered by trees. 
Pine transplants may be used in the larger openings while 
spruce, Norway or native red spruce can stand more shade. 
The former species require less moisture than the latter. 


This phase of underplanting would consist of planting 300 
to 500 evergreen transplants (depending upon the ground cover 
and amount of shade) in among the hardwoods, placing the 
plants in groups five to six feet apart each way, or five to six 
feet from the nearest sprout.* Thus a complete stand could 
be secured at a minimum cost, for the young hardwood sprouts 

will furnish sufficient side shade to stimulate height growth, and 
- could be removed with a brush hook when they threaten to choke 
out the conifers. 

Experiments have been made with this type of underplanting, 
and it has been found that each plant costs about three-quarters 
of a cent in the ground. Six hundred per acre would cost $4.50, 
and the subsequent cost of labor, brushiag out around the ever- 


*The farmer possessing the land, the time, the equipment, etc., should 
handle his woodland so as to make it yield. He is in an unusually good 
situation to grow desirable timber crops at a minimum of expense. 
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greens would still bring the cost considerably below that of a 
pure plantation, and a mixed forest of highly desirable species 
would be the result. In this, as in all other operations con- 
nected with getting a forest started and bringing it to maturity, 
if the crop idea is kept in mind, there should be no difficulty in 
understanding and carrying out the necessary steps. 


Aesthetic Considerations 


The foregoing recommendations of the trees to be favored 
when cuttings are made were based upon economic considera- 
tions—that forests are owned and managed primarily for reve- 
nue. Frequently, however, forest owners are found who own 
their woodland primarily for beauty, and to such, the above 
recommendations might not directly appeal—though all well- 
kept mature forests are beautiful. Estate owners often select 
trees for their form, for their foliage, flowers, ete., and to such, 
the classification of dogwood as a weed-tree would seem prepos- 
terous. Between these two extremes there 1s a mean which 
owners may strike by handling certain portions of their estate 
as a producing forest, while the parts along the drives and 
walks, or those visible from the house, can be kept m thew 
natural state. 

For adding to the appearance in winter, evergreen trees 
should be favored. Pines and spruces have already been recom- 
mended for their technical value and rapid growth, but as an 
ornamental tree, hemlock is probably superior to the other two 
conifers, on account of its graceful foliage. Economically, it is 
not strongly recommended on account of its slow growth, yet in 
proper locations, its presence in the mixed forest is to be desired. 

In spring, no tree can surpass the dogwood in beauty, and in 
prominent situations its presence and reproduction may well be 
encouraged. In the fall, a variety of trees appear to their best 
advantage from an aesthetic viewpoint. Scarlet oak, red maple, 
pepperidge (Nyssa sylvatica) and beech all add to the color of 
the woods. Other species with graceful form lke the elm can 
be encouraged for year-round charm, especially along roadways 
or to frame an attractive view. Such trees as the above may 
be spared and encouraged with but little financial loss in many 
eases, but in each instance there should be a clear differentiation 
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in the mind of the owner, which items of expense should be 
charged to economic forestry and which to landscape improve- 
ment. 

Under ordinary circumstances, however, pruning is an inten- 
sive operation quite beyond the reach of the average woodlot 
owner. If pruning a nearby piece of woodland will add to its 
attractiveness, 1t may well be pruned. As a general proposition, 
it is better to charge the cost of such an operation against 
“landscape improvement” rather than against “forestry.” 


CEA AEs 
HARVESTING THE WOODLOT 


While it has been said that no tree ever dies a natural death, 
nevertheless there comes a time in the life of every piece of 
woodland when it should be harvested to avoid loss. Its height 
growth may have ceased, its volume growth may have greatly 
diminished, there may be an unsually large number of dying 
trees; or an unusual demand for lumber may make it desirable 
to reap the mature trees while the prices are high (since the 
forest crop, being imperishable, may be held back until the 
market conditions are right). In deciding to reap the forest 
crop, two points should be kept in mind: 


1. Unless of pronounced agricultural value, the woodlot 
should be cut in such a manner as to keep it producing 
forest materials of the best kind. If the land is compara- 
tively level and fertile, it may be cleared and planted to 
field crops as needed because sound economics demand that. 
If sufficient tillable land is already owned, it may be 
allowed to remain as a woodlot. 


2. The amount and approximate value of the woodlot 
products should be known before the cutting is started. 


ReEprRopuction Currines 


While foresters group cuttings made for the purpose of start- 
ing new growth under several heads, for the sake of simplicity, 
they will all be treated as belonging to one of two classes: “ 


1. Clear cuttings, followed either by natural or arti- 
ficial reproduction. 


2. Harvest by repeated cuttings. 


1. In the case of clear cuttings under intensive management, 
large areas are often cut clear with the exception of from five 


Note.—Concerning the methods of estimating the amount and value of 
forest products, see Chapter V. 
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PLate 7. REPRODUCTION CUTTING. Before the cutting, and showing the 
trees of the less desirable character which are to be removed. 


PLATE 8. REPRODUCTION CurTines. After the cutting, showing the seed 
trees left of desirable species and the reproduction increased both in 
size and amount. 
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to twenty seed trees per acre which are allowed to remain in 
order to seed up the cut-over areas. Or, alternate strips may 
be cut clean, the uncut strips supplying the desired seed trees. 
In woodlot management, however, clear cutting on a large scale 
is hardly desirable, except in the case of maple swamps being 
handled for cordwood or vigorous young sprout hardwoods 
which can also regenerate from the stumps. The plan of remoy- 
ing the final crop during several winters by successively thin- 
ning the stand is much more beneficial as far as the soil is 
concerned, and fills in better with the regular farm work. How- 
ever, in the case of an old, badly mutilated woodlot where all 
but a few score trees per acre have been cut, where seed produc- © 
tion is slight, and the soil is too compact for easy regeneration, 
clear cutting followed by planting with the desired species is 
the best solution. 


2. The method of “repeated cuttings” is the best method of 
harvesting the woodlot when all the needs co the average owner 
are cooeicaned aoe 


It permits the woodlot work to be distributed over a 
number of seasons, rather than rushing it in one season. 

It allows the sale of limited quantities of timber to the 
local market. 

It supplies a sustained income. 

It gives work to horses and men during the winter 
season when other farm work is slack. 


Thus while silviculturally other methods of reproducing the 
forest crop might be more desirable, the plan of harvesting the 
largest trees or mature groups of trees (these groups will have 
to be made quite large in the case of light-demanding species) 
will prove the most practicable from an economic standpoint. 
It is true wm forestry as in agriculture, only those methods 
should be recommended which are practical and financially 
sound. 

Consider then the problem of starting with a mature woodlot 
of average condition (for cuttings in immature stands, see 
Chapter IIT), and it should be realized that much more can be 
done with a mature woodlot even though somewhat run down 
than is often appreciated. 


Ficure 10. CLEAR Curtine in Sorr MAPLE Swamp. Owing 
to its excellent sprouting capacity, soft maple stands can 
clear cut to advantage. A large mean annual growth is 
thereby secured. 
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Marking the Trees for Removal 


Having decided upon logging the woodlot during a given 
winter, the land should be looked over during the fall before the 
snow has fallen, and the points of attack selected. It may be 
necessary to start the cuttings at several points which in the 
course of a few seasons will merge. 

The ripe timber which is no longer increasing rapidly in 
volume, or may even be deteriorating in quality, should be 
marked for removal. It is quite common to blaze these trees 
with a marking axe, and to be on the safe side, a stencilled 
marking hatchet may be used. If the trees are blazed twice, 
once about four feet from the ground and again six inches above 
the ground, it is easy to detect the removal of unmarked trees. 

As previously stated, much of the neglect and present small 
value placed upon the woodlot results from the poor financial 
yield obtained from the sale of its products. This 1s almost 
entirely due to the inefficient methods of marketing adopted in 
disposing of them. Woodlot owners, and even experienced por- 
table mill operators, often commence cutting without any idea 
of whether the market is glutted or empty; whether hemlock or 
oak is in greatest demand; whether inch stuff or dimension 
material is needed. In most cases, the lumber is sawed in the 
dimensions which are easiest for the sawyer, and as a conse- 
quence, there is often a large pile of material left on hand at 
the end of the season which could have been readily sold had it 
been sawed in some other size. In forestry, as in agriculture, 
the difference between profit and loss often les in the way the 
products of the soil are marketed. 

Study the market before marking the trees. 

Many small forest owners, ignorant of lumber markets and 
prices, will claim that such a marketing problem is beyond them. 
However, it will take only a little time and a few letters, and 
the difference in cash returns will repay the effort many times 
over.* 


* The Utilization Service of The New York State College of Forestry at 
Syracuse maintains a selling list by which it endeavors to bring together 
the producer and consumer of forest products. If this is not sufficient 
assistance, the College of Forestry stands ready to send out trained for- 
esters to inspect woodlots within the State and to make recommendations 
concerning their management and marketing. 
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In some cases, undoubtedly the shortage in labor, teams, 
equipment, ete., may make it impossible for an owner to do his 
felling, skidding, etc., himself. It may be necessary for him to 
let out all or part of these operations. In such cases, there 
should be a written agreement concerning the methods to be used 
by the contracting party, rate per thousand board feet for piling, 
skidding, hauling, sawing, etc.; even then it is valuable for the 
owner to know the value of the final product, the cost of each 
operation and the margin of profit upon each step. 

In an ideal case, the steps from the stump to the mill at least 
would be carried on by the owner or his employees, and thus a 
satisfactory check could be kept upon the work. Low stumps 
could be cut, as the woodsmen’s saying, “One foot in the butt 
is worth four in the top,” holds approximately true. The 
crowns above the portion of the trunk suitable for saw-logs 
should be utilized as far as possible. Posts, props, cord wood, 
ete., should be cut from the tops not only for the greater revenue 
that will be derived but also because closer utilization of the top 
wood means the removal of a large part of the inflammable 
material, rendering fires less likely, and far less severe if they 
do oceur, and also will make natural regeneration more certain. 

In felling the trees, care should be taken that the stump is 
low (not higher above the ground than a distance equal to the 


PLATE 9. Locerna Lizarp. A home-made sledge for skidding logs on the 
farm woodlot. Its low carriage enables one man to handle heavy logs 
with ease. 
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diameter of the tree is a very good rule to follow); that the 
undercut is sufficiently deep to avoid a bad splintering of the 
butt log; and that the trees are dropped so as to cause a mini- 
mum of damage to the young growth. 

Carelessness in “bucking up” the tree into log lengths often 
causes considerable loss, and the felling crew should be watched 
to be sure that the trunk is cut into proper log lengths which will 
yield a maximum of timber. It is customary to allow two to 
four inches extra in log lengths to provide for checking on the 
ends of lumber, hut to cut from seven to nine inches over the 
proper length means unnecessary waste. 

In addition, the log lengths should be measured off with 
regard to crooks in the trunks, as often much waste in slabbing 
is caused by a crook in the middle of a log. With proper super- 
vision all these can be secured, and in case any of the cutting 
and skidding are done by contract, penalties for gross careless- 
ness should be provided. 


Puate 10. Log Maxine. Good log making is a requisite of good forest 


management. Avoidance of crook in cutting up a tree into logs saves 
a great deal of waste in slabs and sawing. 


The sawing may be arranged for, either at a nearby stationary 
mill, or, if the season’s cut 1s sufficiently large, a portable mill 
may be brought to the woodlot. Ordinarily a job of from 
50,000 to 75,000 feet will warrant bringing in a mill. If a 
single woodlot will not supply this amount, several adjoining 
owners may arrange to cut their timber at the same time, and 
this will make it worth while for the mill owner to. “‘set up.” 


3, 
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Unless the stumpage owner has had unusual experience, it 1s 
better for him to hire an experienced sawyer, since sawing by 
an inexperienced man is a slow operation and results in reduc- 
ing the grade of much good lumber. 

If the owner desires to provide winter work for his teams and 
employees, he can agree to fell, buck, skid and haul logs to the 
sawmill at a fixed price per thousand board feet. ‘This will 
insure careful felling and avoid injuring young trees, since the 
“brush” and saplings of to-day are the timber trees of 
to-morrow. 

It is not only necessary to manufacture lumber with care, to 
see that the machinery is properly adjusted, that no “thick and 
thin boards” are sawed, etc., but the treatment after sawing is 
equally important if the full profit is to be derived from the 
woodlot products. 

Sawing to Bill 

In the first place, it is imperative to know just what amount 
of lumber to saw of each dimension. Some portable mill own- 
ers, as soon as they have estimated the contents of a piece of 
woodland, will attempt to sell the timber before they have even 
purchased it, and the most successful operators always dispose 
of the majority of their stumpage before they start to saw. This 
permits them to make out a list or bill of the amount of timber 
of each size and species for the guidance of the sawyer. Such 
foresight insures the sale of all the timber at a good price, since 
just the sizes in demand will be turned out. Always saw to bill. 

Grading 

Another point frequently overlooked by the average owner is 
the matter of grading. In addition to poor sawing, lumber 
manufactured at a small mill usually brings a lower price than 
the same material sawed at a large mill, because it is not graded. 
All sorts, conditions and sizes are usually lumped together, with 
the result that the price usually offered for ungraded mill run 
is Just about what the poorest in the pile is worth. In one ease, 
where lumber of a species commanded $24 per thousand board 
feet, mill run, the operator received as high as $40 per thousand 
for his better grades and raised the average price per thousand 
for that species over $30. Grading pays. 


Freure 11. Porraste Saw Mitt. While the average portable mill is not 
as efficient as a fixed mill with modern band saws, good results can be 
obtained by careful management. 
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Stacking and Seasoning 


_ By the inexperienced, piling and seasoning are regarded as 
unimportant parts of the process of lumbering, yet as much 
money may be lost by careless piling as in any other part of 
the business, since poor piling means the reduction in strength 
and quality, and in some cases where rot sets in, there may be 
total loss. 

Free circulation of air is necessary for proper seasoning, so 
the piles must be placed upon a site having good air drainage, 
and each board in the pile should be slightly separated from its 
neighbor to permit the gradual evaporation of water. Ordinar- 
ily, about one-half the weight of wood is water, and full season- 
ing reduces the shipping weight as well as adding to the strength 
and freedom from warping. Cheap piling 1s poor economy. 


Cost of Manufacture 
Manufacturing costs of the various steps in lumbering a 
woodlot in different parts of New York will, under normal 


labor conditions, average as follows (depending on local 
conditions* ) : 


Per M. bd. it. 

Felling and sawing into log length......... $1 25— $1 75 
Skadcines (ham linetto mail). elle eee 1 50— 2 50 
Bony in egy m ashes ave bes Nels ue cereus 5 00— 6 00 
TENT Fas as ON Ns ieee Coats ne Come BAe RULER (— io) 
Hauling (depending on distance)........... 4 00— 6 00 
Todas aay yee. f.t VBP creare tetigd Ceara ae ee $12 50—$17 25 


After the saw timber has been skidded, the top wood should 
be worked over. In some parts of the State, the tops and stand- 
ing cull timber may be sold at a given price per acre to the 
owner of a small gasoline “buzz” mill. In such cases, the price 
is fixed, depending on the amount and quality of material left 
and upon the local demand for cordwood. 

Jn most cases, however, the owner will either have the work 
done by day labor or pay a given price per piece for the manu- 


*On account of unusual labor conditions it is difficult to obtain figures 
for the various steps in manufacture which will hold true for any length 
of time. The above costs were gathered in March, 1920. 
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facture of the various products. These prices will range as 
follows: 


Ties: Hewing—Firsts.......... $0 35—$0 55 
Seconds...... anes 25— 30 
Jey 8 coop obo adaoOC 15 
Switch ties: Hewing:.......... 14% cents per. running foot 


Cordwood: Cutting and stacking $2 to $3 per four-foot cord 
Pulpwood 


In regions where pulp mills are located, such species as 
poplar, spruce, balsam and hémlock can be most profitably mar- 
keted as pulp bolts. The cost of production in these regions 
range as follows: 


Poplar: 
CUbEIN eee ree errno $1 25—$2 25 per cord 


Peeling yamd “pilimgr ee avers -/e «iets 1 75— 2 00 per cord 

Isley plbivie 5 Gh Sondbeooo ced ood con 3 50— 4 50 per cord 
Spruce and balsam: 

Cilmi? § 5 SooganudgeooGonGadaS $1 25—$2 25 per cord 

Recline wand spilineterrrirsetrinere 1 75— 2 25 per cord 

leleqpibnitie 5 A So geaoadbaudso5d9Sn 3 50— 4 50 per cord 
Hemlock: 

CITE Geo pS Sano do sooCdbdass 1 50— 2 50 per cord 

Peeling sandy pilings cy: lem ieysre cies 1 75— 2 50 per cord 

lee noUnhEs Ss Do ngoooponadoddanes 3 50— 4 50 per cord 
iEiemilockbarlcgen ileal eer ce ett 18 00 per cord 


On account of the tremendous shortage of pulp stock that pre- 
vails at present, such products as the above can be marketed at 
a splendid profit. In fact, many of the-largest spruce operators 
of New York and New England have for the past few years 
been turning all of their timber, large and small, into pulp, 
finding that product much more profitable than saw timber. 

Close utilization of small timber is proving financially desir- 
able to the largest timber owners, and in the case of the small 
owner, the sale of such material as posts, cordwood, roller stock, 
etc., may pay the entire logging costs, leaving the saw timber as 
“Velvet.” Above all, such close utilization leaves the woodlot 
in better shape from the standpoint of appearance, ease of regen- 
eration and diminished fire risk. 


Brush Disposal ' 


When the last saw logs have been skidded, there is usually a 
large accumulation of branches, hollow butts, smashed tops, ete., 
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cumbering the ground. To clear up this débris is an important 
problem, since slash of this kind is not only a bad fire menace, 
but often. prevents both seed and sprout regeneration. Good 
management demands that the ground be cleared as soon as 
possible. The longer and straighter sticks can be used for fence 
posts and props, while the shorter pieces may be used as orchard 
props, stakes, etc. Hollow butts, large limbs, crooked trunks, 
etc., may be sawed into cord and stove wood. Ordinarily such 
an operation will leave comparatively little material behind that 
will long be inflammable, since the smaller hardwood brush 
becomes soggy after a few winters. 

In the case of clear cuttings in hardwoods, or where heavy 
stands of pine, spruce or hemlock have been cut the heavy brush 
remaining constitutes a more complex problem. Hardwood tops 
are often piled in windrows and burned in the spring when the 
ground is too moist to permit the spread of fire. 

The question of whether to burn or merely pile the brush is 
a matter for each owner to decide, depending upon the condi- 
tions which obtain in his own woodlot. They all, however, 
‘increase the logging cost, the prices for brush disposal ranging 
from twenty cents to fifty cents per thousand board feet of lum- 
ber cut. This expenditure must be considered as a form of 
insurance, as the remaining timber is rendered more safe and 

the forest as a whole is, in the long run, much more productive. 


Regeneration 


The idea underlying forest management is to raise repeated 
crops of the most valuable timber upon soils unsuited to agricul- 
ture. Thus the aim of harvesting mature timber is not only to 
obtain revenue from selling the forest products, but also to 
make room for the young seedling which will produce the next 
crop of timber. If the starting of new growth is not secured by 
the cuttings, the operation, from a forestry point of view, has 
not been a complete success, no matter how much revenue has 
been obtained. If the land is level and fertile it may be wise 
to clear cut, pull the stumps and add the area to the tilled or 
pastured lands, but on the typical New York farm, the woodlot 
now largely occupies land unsuited to tillage or pasture. Inten- 
sive forestry practice demands that cuttings be timed according 
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to the seed production of the species to be favored. However, in 
ordinary woodlot management it is necessary to plan the logging 
with regard to local market conditions and the labor situation 
upon a given farm. The reproduction resulting may not be so 
successful, but a little assistance later on will generally give the 
kind of regeneration desired. (See Cleanings, p. 51.) 


Species to be Favored 


To specify in a general publication the exact trees each pri- 
vate owner should favor upon a given site is an extremely 
difficult proposition. It depends not only upon the section of 
the State in which the woodland is located, but upon the ques- 
tion of site, such as soil and moisture conditions, elevation, 
topography, ete., and upon local demand as well. Specific rec- 
ommendations can be made only after a careful examination 
made upon the ground, but general suggestions can be made 
which should prove helpful. 

Species possessing the best qualifications should be favored 
during the harvest either by leaving a sufficient number of seed_ 
trees and cutting out nearby trees of lesser value quite heavily 
or by underplanting these species after the mature timber is 
removed. The more desirable qualifications would be as 
follows: 


1. Species common to the site and region should be 
encouraged, and native trees should be given preference 
over foreign trees in planting. 


While it is true that in certain parts of the State either 
pine or spruce, for instance, will thrive, it is safe to say that, as 
a rule, the species found in larger numbers are generally better 
suited to the region. (This rule does not always hold, however, 
since in certain cases of two species, the more valuable may have 
been most heavily cut, and so may have largely disappeared from 
the region. Yet it would grow and flourish if planted. An 
excellent instance of this state of affairs is furnished by the 
absence of pine in the Hudson highlands. ) 
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2. Trees should be both fast growing and technically 
valuable. 


Certain species like the white oak, for instance, yield timber 
of great value and beauty, yet its slow growth (estimated at 
about one inch in diameter for each ten years) makes it unde- 
sirable as the principal tree in a woodlot. 


3. Species favored should be comparatively free from 
insect and fungous attack. 


While it is true that practically no species is entirely immune, 
yet certain ones succumb much more readily than others. ‘The 
chestnut, while fast growing and technically valuable, should 
not be favored throughout its range on account of the chestnut 
blight—Hndothea parasitica—which is proving so fatal to this 
species. In the same way, mixed plantations of red and white 
pine are to be preferred to pure white pine plantations until 
the outcome of the white pine blister rust can be predicted. 


4. The trees to be favored should furnish products 
which are and will be in demand in that particular locality. 


Just as raising fruit in a wheat country often means diffieulty 
in disposing of the products, so may the sale of pulpwood in a 
box shook district often present difficulties. It is not possible to 
foresee the market demands at the end of the rotation, but the 
past demands and present industries may be taken as a guide. 


From the above rules each owner can form a general idea of 
which species to reproduce and which species to eliminate from 
his woodlot by means of skillful cuttings. Where clear cuttings 
are practiced, five to ten seed trees per acre of the proper kind 
may be left so that their seed may fill the cut-over area with a 
thicket of young seedlings. Where group cuttings are made 
the situation is more difficult. All groups of reproduction of 
the right kind found on the ground at the time the cuttings 
are made should be freed, 7. e., have a circle of surrounding 
trees cut away to permit more light to reach them, occasional 
seed trees should be left, especially near large holes made by 
ihe removal of some large individuals, and lastly, inferior 
species, especially those of great reproductive vigor, should be 
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heavily cut in order to handicap them as much as possible. 
(Sometimes such trees may be only good for cordwood which 
furnishes a very small margin of profit, but will be found worth 
while to remove on account of the more valuable mixture that 
will be obtained.) As a rule, such measures will produce a 
splendid mixed forest which may need only an occasional light 
cleaning to produce the proper proportion of valuable species.* 

In certain cases it may be that the species to be favored are 
the only ones that are readily salable in the form of saw timber. 
Then the only solution will be to cut and sell the saw timber, 
and at the same time turn as many of the inferior and compet- 
ing trees into ties, poles, props and cordwood as the market will 
absorb, taking care to open up occasional fair-sized holes in the 
canopy. With the proceeds derived from the cordwood, 400 to 
500 seedlings per acre of the best species can be planted in 
groups beneath the holes in the canopy which would introduce 
the desired proportion in the woodlot. 


SprciFic REcoMMENDATIONS 


Zone B. Throughout the Hudson Valley and Lake regions, 
(map, p. 18) chestnut, until fifteen vears ago, would have been 
the best species to favor. On account of the rapid spread and 
disastrous effect of the chestnut blight, however, any efforts to 
favor this species are vain and other species should be favored 
during the cuttings. Red oak as a dominant tree is the best 
hardwood substitute for chestnut, while other valuable trees like 
tulip poplar and basswood, and particularly white ash, though 
rarely found in considerable numbers, should be encouraged in 
this region as much as possible in mixture. In practically all 
parts of this region, owing to repeated clear cuttings and fre- 
quent fires, the vitality of these sprouts has been greatly 
reduced. The introduction of softwoods which can thrive with 
less food and moisture will in time greatly improve the forest. 

As introduced species in this region red and white pine, pre- 
ferably in mixture rather than pure white pine, on account of 


* Foreign forestry practice has conclusively proven the value of mixed 
forests. They are freer from disease than pure forests, less subject to 
windthrow and produce a larger yield than pure forests. In most cases a 
weed lot of several good species in mixture is more desirable than a pure 
orest. 
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the blister rust, should be encouraged. In forty years, yields 
estimated to amount to more than 25,000 board feet to the acre 
can be expected. Except in sheltered locations with plenty of 
surface moisture in the surface layers of the soil, spruce should 
not be planted in this region. Hemlock on moist sites would do 
very well in this region and would probably show a much faster 
growth than many of the hardwoods. Ordinarily it is difficult 
to underplant hardwood stands successfully if more than 40 per 
cent of the ground is covered by the tree crowns. Owing to 
shade and severe competition for food and moisture, the seed- 
lings are likely to die. : 

The comparative value of hardwood forest versus the con1- 
ferous forest shows a superiority of the latter. The natural 
reproduction of hardwoods is attained easier and at consider- 
ably less expense, but only on the very best sites and situations 
will the financial returns be as good as that from a coniferous 
forest. . 


Zone O. In the foothills of the Adirondacks and Catskills, 
and in the portion of the State extending from the heads of the 
Finger Lakes to the Pennsylvania line (Zone C upon the map), 
beech, birch and hard maple are the dominant trees at present, 
with pine and hemlock occurring in the mixture. The two 
latter species have been more heavily cut in the past on account 
of their greater value. None of the above hardwoods are par- 
ticularly fast growing, nor are their products in as great demand 
as the softwoods. White ash, basswood, red oak (wherever it is 
found), yellow birch and sugar maple are the trees to favor. 
If underplanting, either in mature forests or after cuttings, can 
be done, white pine, Norway spruce, and possibly European 
larch, in the larger openings could be used. 

Throughout the spruce regions of the Adirondacks and Cats- 
kills (Zone D), spruce is the tree to be favored (diagram), and 
all hardwood stands containing an understory of spruce should 
have the big spreading maples, beeches, ete., removed as soon 
as possible in order to permit the increased growth of the more 
valuable evergreens. In the larger part of this region, spruce 
is now the most important tree, and on account of the high 
development which the paper or pulp industry has reached, it 
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will probably continue to be the economic tree for some genera- 
tions.* White and red pine can also be favored, particularly on 
drier situations. 

In some portions of this region, poplar stands are found of 
greater or less area which have seeded in following a fire. These 
are temporary types, and in time, will be crowded out by other 
longer lived and more tolerant trees. Nevertheless, poplar can 
be made a very profitable tree crop and one that can be success- 
fully managed by a small landowner. Owing to the habit of 
sprouting from the roots, a light cutting in a stand of poplar 
results in an almost instantaenous crop of “suckers” which in a 
short time produce trees large enough to make excelsior or pulp 
bolts, ete. A few years ago, the writer visited a woodlot near 
Stony Creek, New York, from which the owner was deriving a 
periodic income equal to approximately five dollars per acre per 
year. Every five years it was his custom to cut over this lot, 
removing the largest trees, the amount of growth which had 
been added in the meantime ranging from four to five cords. 
Such an intensive operation and the high cash yield was made 
possible by the proximity of his woodlot to a local excelsior plant 
which created an unusually good demand. 

Another smaller type within the limits of the spruce area 
might be mentioned, viz., the pure white pine stands found in 
Warren county along Lake George and in certain parts of the 
St. Lawrence valley. On account of the great suitability of the 
soil for this valuable species, and because of the presence of 
sufficient seed trees in most cases, natural regeneration is easy. 
Protection against fire and grazing is all that is required to 
grow pine forests in such favored districts as the country sur- 
rounding Chestertown, for example. Throughout this pine belt, 
terrific loss would be sustained were the blister rust to get 
beyond control, but at present white pine is the tree to favor. 


* On account of the market situation on paper and pulp products which 
has obtained since 1915 spruce is now extremely high. A recent quotation 
for peeled spruce bolts being $18 per cord delivered at the mill, Glens 
Falls, N. Y. While undoubtedly this price will subside somewhat when 
war conditions and prices no longer prevail, yet the startling advance made 
by pulp wood in the past few years ($10 per cord nine years ago) gives 
some idea of the prices that may be obtained for forest products in the 
near future. 
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MARKETING WCODLOT PRODUCTS 


To the discerning landowner, it is evident that proper 
marketing methods will solve most of the financial problems 
pertaining to soil management. Successful crop production is 
largely a matter of putting the right crop on the right soil and 
securing sufficient intelligent labor to bring it to maturity. The 
majority of the money (aside from a disastrous season) is made 
or lost in selling the crop. 

A similar situation obtains regarding the woodlot. Expleit 
information may be obtained regarding the best species to favor, 
how to cut and how to protect the woodlot, but if, through poor 
marketing methods, the balance sheet at the end of the opera- 
tion shows no profit, forestry will be practiced by few land- 
owners in New York. If a good return can be secured from 
timber growing, plenty of men will be found ready to care for 
their woodland, for profit is the best incentive. It has long 
been the opinion of the writers that too much stress in forestry 
has been laid upon the productive end. 


Timber Hstimating 


The first step in marketing the lumber standing upon a wood- 
lot is to find out how much there is to sell (both area and volume 
should be ascertained as accurately as possible). Trite as such 
advice may sound, it is true that countless woodlot owners have 
sold all of the timber on their woodland without having the 
faintest idea regarding the amount or value. If a farmer 
adopted the same plan with his other crops, e. g., of selling a 
bin full of potatoes or apples without inquiring the market price 
or even without measuring the number of bushels, he would be 
considered worse than foolish, yet instances of lump sales of 
standing timber are too numerous to record. 


Area 


While it is upon the unit of thousands of board feet or cords 
or markets that the price is fixed, yet a knowledge of the approx- 
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imate area which the woodlot occupies is decidedly helpful, since 
an estimate showing the average number of board feet per acre 
is comparatively easy to obtain. (See Sample Plots, p. 78.) 
Considering the fact that farmers deal with land continually, it 
is surprising how little some of them know regarding the area 
in their timbered lands.* 

An irregular piece of land can have its contents approxi- 
mately ascertained by means of rectangles and diagrams, 
methods which are well within the lhuaideiiene of any owner. 
(See diagram. ) 

An acre contains 48,560 square feet, and equals 160 square 
rods or 10 square chains. <A square 208 feet on a side contains 
approximately an acre, as does a circle having a radius of 118 
feet. 


In but few cases is an actual survey with compass or transit 
and chain necessary. Practically every rural section has its own 
surveyor who can do this work if required. 


Timber Cruising 


The actual measurement of standing timber is called “eruis- 
ing,” and while long experience is needed to obtain accurate 
results, even a novice may obtain a fair idea of the amount, 
species by species, by following directions. 

Practically all methods of measuring standard trees are based 
on the plan of measuring a certain part of the woodland, say 
5 to 25 per cent, and assuming that the remainder will 
average approximately the same. Jt should be kept m mind 
that the smaller the woodlot the larger must -be the percentage 
measured in order to strike a good average. In but a few cases, 
é. g., where the woodlot is very small and the individual trees 
extremely large and valuable is it necessary to measure all the 
trees. 


* The writer on one occasion was estimating the timber on a woodlot 
and asked the owner how many acres it contained. He commenced with 
the total area of the farm taken from a deed 75 years old and by deducting 
field after field announced that there should be 15 acres in the woodlot. 
Careful chaining proved that it contained 29.9 acres. In view of the 
superior quality of the timber in the woodlot such an error would have 
meant a loss of hundreds of dollars on a per acre valuation. 


ae 


Forestry for the Prwate Owner 


SIAIIY OCE 


,OG8%, 261 


S211 08-06 ab da19\/ /r4o] 


SAIN 167 
VOLE OSs ~ 


SOI ICP 
,8E02 *,OGO/ 


S22 CL/ 


SOLD S16) 
,O96 X,698 


SOISY GUE / 


,CE2Z*,fD 


“po}VUIT{Se 0 0} PUBTPOOM jo dooId B JO VaIB [8107 oy} SuTyNdmM0D Jo poyjoUL Oy} SuUIMOYG “[[ ALVIG 


Yay ee NN | 
,069x,L6/ 


S219 68'O 
682%, OLE 


78 The New York State College of Forestry 


Two methods of timber estimating are used by foresters. 
They may be called: 


I. Lhe sample plot method. 
Il. The strip survey. 


I. In the sample plot method the area of the woodlot must be 
known quite accurately 


The steps would be as follows: 


1. Lay off a number of sample plots in average timber, 
the number depending on the size of the woodlot, either 
square (208 feet on a side) or round (radius 118 feet). 


2. Measure the diameter of all the trees upon the plot, 
breast high, 2. e., 444 feet from the ground. In regular 
forestry work, this is done by means of an instrument called 
a tree caliper, but for a single woodlot, this dimension may 
be obtained by finding the girth of the tree 4144 feet above 
the ground and dividing by 3 1/7. 

An idea of the average height may be obtained by ocular 
estimate, or a ten-foot pole may be leaned against the tree, 
and the number of poles’ length the tree will contain will 
give a rough idea of the height. (For evergreens the total 
height should be estimated, while for hardwoods only the 
part which will make saw logs is usually computed. ) 


3. The measurements are entered into a record or tally 
where similar measurements may be grouped together for 
further computation. 


4. From a volume table, one for each species of tree, 
showing the contents in board feet or cubic feet of average 
trees of a given dimension and height, the contents of each 
tree standing upon the sample plot may be obtained. (See 
Appendix, Volume Tables and Their Use.) Their sum 

‘will give the stand per acre, and the average of all the sam- 
ple plots, multiplied by the number of acres in the entire 
woodlot, would give the contents of all the standing timber. 
(In a fifty-acre woodlot it would be wise to take ten to 
twenty sample plots and their average would be multiplied 
by 50 to get the entire stand.) 
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In case only a rough estimate is needed, the contents of a 
sample acre may be obtained as follows: 
1. Lay off a circle with a radius of 118 feet—1 acre. 


2. Count all the trees within this circle. 


3. Select a tree having average diameter either by guess, or measure 
all the trees and compute average diameter. Sample tree 
should be normal in form. 


4, Hstimate number of 16-foot logs the tree will yield, expressing 
odd lengths in fractions of 16-foot logs, e. g., a tree yielding 
36 feet of used length would be considered a 214 log tree. 


5. Estimate top and bottom diameters inside the bark of this used 
portion, add and divide by two to find mean diameter. 


6. Compute contents of sample tree by this rule of thumb: 

(Mean diameter2—60) 8/10 = contents in board feet of aver- 
age 16-foot log. 

This figure multiplied by 214 (if stick 36 feet could be cut) 
will give contents of average tree. 

To illustrate, a tree 60 feet tall contains a 36-foot stick of saw 
timber which is 24 inches at stump and 16 inches at top inside the 
bark. Mean diameter equals 20 inches. 

Then (400 —60) < 8/10 = 282 board feet contents of average 
16-foot log. 

282 214 gives 634 board feet as the contents of the tree. 


7. Multiply contents of average tree by number of trees standing 
on the acre plot to find stand per acre. 

Where the woodlot is small, up to five acres, it is desirable to 
estimate every tree separately. .It is to be remembered that a 
timber estimate is comparable to the process of stock taking or 
inventory in any business, and that thought and care in propor- 
tion to the value to be expected is justified from a business 
standpoint. 

A notebook or sheet of paper is prepared somewhat similar to 
the following diagram or schedule. (See page 80.) 

The estimator sizes up the first tree and guesses how many 
logs can be sawed out of its main stem. Suppose this tree to 
be a sugar maple with about thirty-three feet of clear length 
and above that heavy branching. Allowing for the stump, there 
is about thirty feet of merchantable length or one sixteen-foot 
log and one fourteen-foot log. By looking at the tree carefully, 
the estimator decides that the diameter inside of the bark at the 
top of the first or butt log is sixteen inches, and at the top of the 
second log is thirteen inches. These figures are entered into 
the proper columns, as shown in the diagram, and the estimator 
proceeds to the next tree, where the same process is repeated. 
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After the estimator has gone all through the woodlot, he can sit 
down with a standard log rule, Doyle or Scribner, and look up 
the corresponding board foot values for the logs of his tallied 
dimensions. The getting of the total board foot contents of each 
tree and then of his woodlot is but a matter of simple addition. 
In figuring up totals it is highly desirable to collect all of the 
same species together, hard maple, birch, hemlock, ete., for pur- 
poses of finding out just how much of each is available. Adver- 
tisement for sale of woodlot products on the stump is always 
more acceptable when a probable purchaser can read the dif- 
ferent amounts of each kind of timber that are available. 

After each tree is estimated, it should be marked in some way 
so that there is no danger of it being measured again. A piece 
of chalk or strimg may be used or a small blaze made with a 
hatchet. 

By the methods already described, the total stand of timber 
is obtained, but it is rare that the whole stand will be felled. 
To obtain a correct estimate of the amount of timber to be cut 
and sold, each mature or undesirable tree to be removed should 
be blazed, and when the estimate is made, two tallies as “cut” 
and “leave” can be kept. On one the trees to be felled and sold 
are recorded; on the other the seed and future crop tree, are set 
down. Computing these figures by a volume table will give the 
amount of stumpage for sale and the amount left standing after 
logging. Or, if the woodlot is large and valuable enough to 
furnish sufficient stumpage for a mill “set up” without a care- 
ful estimate, it may be possible to blaze each tree to be cut and 
later scale the logs from these trees at the mill rollway. How- 
ever, a knowledge of how much standing timber a woodlot con- 
tains is always worth knowing, even in fixing the value of a 
farm. 

In such a tally as this a separate sheet should be made for 
each species in order to avoid confusion, especially in the record 
regarding the species which it is desirable to favor. The sim- 
plest method of recording measures is by the “dot and dash” 
system. Each dot and each dash represents a separate tally of a 
tree. 
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PLatE 12, Dot and dash system of tallying. 


The tally sheet should be drawn up according to the form of 
Plate 13, and, as already said, it is better that a separate sheet 
be kept n ean species. 

_ Following such a tally as this it is a vy simple matter to 
compute saul each species the value of the “cut” and “leave” 
trees for each diameter class. 


Il. Strip survey method 


The strip survey method of estimating a woodlot is the 
method most commonly used by foresters. It consists in meas- 
uring the diameter of all trees on a strip ordinarily four rods 
(sixty-six feet) wide. This strip is usually run from one side 
of the woodlot to the other, up and down hill, rather than along 
the slopes, in order to get a sample of both good and bad timber. 
When the opposite boundary is reached an offset of five or ten 
chains is taken and another strip run back parallel to the first. 

Such a method has certain advantages. While an inexperi- 
énced;man may locate his sample plots in timber that is much 
better or worse than the true average, strips run across the wood- 
lot at fixed distances apart will generally compensate, and a bet- 
te average may thus be obtained. Another advantage is, that 
by keeping track of the distance and direction (a compass being 
used in regular forest management) the need of a boundary 
survey is obviated as a good map may be drawn. 


Oo 


ef 


TALLEYMAN 


BEECH 


TIMBER TALLY HEET 


av: Wilron. 
NEN 


Canavtota 


ma ee ee ee OS 


12.3 ACREY 


Locatity Woodlot Ja: 


Forestry for the Private Owner 


83 


a UT TT ise SEES TT 
SETTER TEER 


oo 
ac 


i>) 
is Seeaceee 


ie 


3 
=> 
+ 
> 


|S 
fail 
us| J] 2 
jag 
| 


Sample tally sheet showing the tally, the number and the volumes of the trees to be cut and those to be left. 


PLATE 13. 
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(In small woodlots it might be well to find the area in 
acres first, and then obtain the average stand per acre by 
measuring all the trees on a strip which will total 20 
to 50 per cent of the area. The strip being one chain 
wide, ten chains advance means one acre actually meas- 


ured. ) 


The tally may be kept in the “cut” and “leave” form already 
illustrated. This form has the great advantage of showing the 
amounts of timber that will be left on the ground to form the 
nucleus of another crop of timber some five, ten or fifteen years 
later. 

The form in which the tally sheet is ruled should be harmon- 
ized with the form of the volume table to be used. If the volume 
table shows a tabular statement of tree volumes by diameters 
and total heights, for example, the tally sheet should be pre- 
pared so that the trees will be tallied in the same units. If by 
diameters and log lengths, the tally sheet should follow that 
form. Accompanying is illustrated a sample of the tally sheet 
which follows the first-mentioned form. 

The contents of the individual trees are computed by using 
the figures obtained from a volume table for that species and 
the contents of the average sample acre found by adding the 
contents of all trees, and dividing by the number of acres meas- 
ured—then the contents of the whole woodlot are obtained by 
multiplying the number of board feet of each species upon the 
sample acre by the number of acres in the piece. 

To illustrate: To eruise the woodlot outlined in Plate 11 the 
steps would be as follows: 


1. Find the acreage of piece by chaining boundaries 
-and computing contents. . 


2. Starting at some point a little distance in from one 
of the corners, start a line across the woodlot (using a com- 
pass if one is available; if not, keeping the line straight 
by sighting on a row of trees ahead), taking care that the 
lines run up or down the hill and not along the slope. 
(Stands are heaviest on benches and in the valley, while the 
size of the timber decreases as the top of a high slope is 
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approached. Only by measuring both the good and poor 
portions can a fair average be obtained. ) 


3. Make out a tally sheet (following form in Plate 14). 


D. B. H. means diameter breast high, 414 feet from the 


ground. ) 
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PLATE 15. Details of methods of run- 
ning strips on ninety-acre woodlot 
in Plate 11. 


4. The diameters of all trees over six inches in diameter 
standing upon a strip sixty-six feet wide are obtained. The 
total and wsed heights (amount that will make saw logs or 
pulpwood) of six to eight trees of each species is obtained. 
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5. The contents of the trees of each specics arc obtained 
by using the volume tables in appendix. 


6. Divide the number of board feet of each species by 
8.25 (82.5 chains were run, and since ten chains of linear 
distance mean one acre actually measured, 8.25 acres were 
actually estimated). This result will be the number of 
board feet of each species which an average acre; would 
contain. ry 


7. Multiply these results by 90.8, the total acreage, to 
obtain the total stand. 


Tn the woodlot in question it was found that the following 
amounts standing on the acre measured: 


ee 


Miscel- 
Pine Hemlock Maple Beech Basswood laneous— 
_| Elm, cherry 


1,208 bd. ft.| 2,542 bd. ft.| 6,958 bd. ft. | 3,274 bd. ft. | 1,142 bd. ft. | 1,477 bd. ft. 


eee —— 
Dividing each of these amounts by 8.25 would give the fol- 


lowing results: 


Amount In Boarp Feet Upon AN AVERAGE ACRE 
Se 
. |” Miscel- 
Pine Hemlock Maple Beech Basswood | .jJaneous , 


+ 1438.4 300.1 826.3 388.8 135.6 175.4 
ee 
Multiplying each result by 90.8, the number of acres in the 
woodlot, the total would be as follows: : 
CoNTENTS IN BoarD FEET oF JOHN THOMPSON, WooDLOT.. _ 


d “Miscel- 
Pine Hemlock Maple | . Beech Basswood Janeous 


—— 


———$<—— ————_—__——— a ‘ Cy = tr 


13,020 27,249 75,028 35,303 | 12,313 , 15,926 


Total, 178,839 board feet. te 

With figures like the above available the owner of the stump- 

age is in an excellent position to bargain with any possible 
purchaser. 
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Timber Sales 


When the amount of standing timber has. been ascertained, 
an excellent beginning has been made, but the deal has by no 
means been put through. The value of the stumpage must be 
ascertained and then a purchaser found, either for the standing 
timber or for the manufactured material. Moreover, he must 
be induced to pay a fair price, one that will show a reasonable 
profit to the grower, for, contrary to the accepted belief, it does 
cost something to grow timber when the interest on the land, 
taxes, ete., are all figured in. 


Standing Timber 


A very common way in the past has been to sell the land and 
timber together, or the timber upon the stump, either to a mill 
owner who manufactured the lumber himself, or the land and 
stumpage were sold to a middleman—timber buyer—who in 
turn disposed of the lot to a mill operator at a considerable 
advance in price. In either case the land and timber or simply 
the stumpage was bought for as little as possible, the ignorance 
of the owner concerning the amount and value of his trees and 
the value of the manufactured product causing him very often 
to accept a ridiculously low price. By educating the small for- 
est and woodlot owner regarding values and markets and thus 
enabling him to reap a large measure of the profit himself, the 
State College of Forestry feels that it is not only fulfilling its 
obligations to the citizens of New York, but is rendering the 
land problem much easier of solution by making tree culture 
upon the non-agricultural areas popular and profitable. 


In the past, the difficulty in the way of the small timber 
owner who desired to market his products direct to the 
consumer lay, not only in his ignorance of markets and 
values, but also in the limited amount of each species he 
had for sale. A man possessing one-half million feet ready 
for the axe could doubtless find a purchaser for all his 
material. To the owner of twenty acres of woodland, 
where some of the more valuable species may yield con- 
siderably less than carload lots, the problem of finding a 
profitable market is one rather difficult to solve. The best 
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answer seems to be in local sales or some form of coopera- 
tive marketing.* (See p. 99.) In certain cases owners 
of adjoining or nearby woodlots can plan to log and saw at 
the same time. The larger cut thus obtained will permit 
the securing of a selling agent or at least enable a better 
bargain to be driven. 


While the actual felling and skidding operations and the 
hauling of the sawn lumber are parts of the manufacture of 
lumber which the landowner should do with his own teams and 
labor, if possible, there are many cases where it cannot be done. 
In a busy dairy farm, for example, there may be little if any 
spare time in the winter, and besides the equipment may be 
lacking. In such cases true farm economy may demand the 
selling of the standing trees at a fair price rather than the pur- 
chasing of equipment and carrying on the work with unskilled, 
hired labor. In such a case the aims should be: 

1. To get a fair price for the timber. 

2. To see that the purchaser removes the mature, defective and un- 
desirable trees without injuring the young growth and that the 
woodlot is left comparatively free from slash and with fire 
risk at a minimum. 

Regarding prices, the value of any standing timber depends 
upon ; 

1. Species—whether in demand or not. 

2. Condition—size and soundness. 

3. Situation—distance from mill or railroad. Even the most desir- 
able timber will bring but a small price if the logging and 
hauling charges eat up the bulk of the sale price. 

All of the above must be taken into consideration in fixing a 
price per thousand on the stump. 

In regions where there is a great deal of woodlot logging the 
average price received for standing timber can usually be 
obtained by inquiry among neighbors. Usually there is an 
accepted rate—maximum and minimum—for the various 
species, depending upon the hauling distance. In such a case it 


* At the present, on account of the extreme demand for lumber of all 
sorts, it is possible in certain parts of the State to sell such species as ash, 
maple, etc., cut into logs and loaded on cars. This is extremely simple 
marketing for species needed, but whether it will continue after the present 
demand subsides remains to be seen. 
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is merely a question of setting a fair price and holding out until 
that price is obtained. 


The writer once estimated a woodlot owned by a city man 
‘for which the sum of $300 had been offered for all of the 
tumber it contained. A day and a half spent in marking 
the over-mature chestnut, oak and hemlock disclosed that 
there was about 100,000 board feet of timber contained in 
trees which had practically ceased growing and should be 
removed for the good of the stand. On account of the large 
size of the timber and the proximity to market, a price of 
$10 per thousand was set. When the owner reported this 
sum to the would-be purchaser, he stated in emphatic terms 
that “he always knew foresters were a crazy lot, but as a 
special concession he would give $450 for the marked 
trees,” about one-third of the stand. The offer was refused. 
In a few weeks he raised it to $600, then to $800, and 
finally paid $1,000 cash for one-third the timber, all of 
which he had nearly bought for $300. It pays to know 
He much the timber is worth. 


In some parts of the State reliable estimators are to be found 
who make a business of cruising woodlots at a certain rate per 
day. If such men are available, care should be taken to select 
a man who is truly expert and one who has no business relations 
with the possible purchaser.* 

The safest and most satisfactory way, however, is for each 
owner to compute the value of his products, check this figure 
against all reliable data and then hold until the minimum price 
is received. Such computations are extremely helpful whether 
or not the services of an expert are enlisted, as errors may be 
detected by the second computation. 


* The New York State College of Forestry at Syracuse is willing and 
ready to give general advice free of charge concerning the methods of cut- 
ting, protecting the woodlot, etc., but it does not feel justified in sending 
out members of the staff for the sole purpose of valuing timber land. Ordi- 
narily, however, the College can direct interested owners to reliable and 
experienced men who can advise them regarding the amount and value” of 
their forest products. 
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Stumpage prices 


_ The steps in figuring the stumpage values of the various 
species. might be outlined as follows: 
From the selling price of the manufactured product deduct: 


The cost of felling and skidding the logs. 
The cost of sawing.. 

The cost of stacking. 

The cost of hauling lumber. 

Freight charges. 


And in addition, 20 to 25 per cent of the manufacturing and selling 


cost for the logger’s profit. The remainder should be the price 
which the timber should command standing on the stump.* 


A stumpage price for a pine stand seventy years old would be 
computed in this fashion: 


1. 


5. 


6. 
tf 


The average price paid for mill run pine delivered at the plants 
of several nearby consumers could be obtained either by cor- 
respondence with the possible purchasers: or. from. the New 
York State College of Forestry at Syracuse. This is at present 
about $50 per M. Bulletin No. 1, Wood-using Industries: of 
New York, published by the College, gives the average prices 
delivered for the year 1910. A letter to the Utilization Depart- 
ment of the College will bring the current prices. 

Freight charges could be computed by ascertaining the rate per 
hundred pounds to the nearest mill, say 121%. cents per hun- 
dred, and multiplying by 2800, the air dry weight of 1000 
board feet of pine obtained from table on p. 131. The freight 
charges in this case would be $3.50 per M. 


The average manufacturing costs might be obtained by inquiry 
in the locality in question. If information is lacking, the aver- 
age cost (say $15 per M) might be used. 

For profit and selling expense, the fourth of a Modern tcl wae 
one-fifth of a high, manufacturing cost should be BERL to une 
charges. In this case $15.00 = $3.00* 

oT cst ; 

Cost of hauling logs, say three miles, from ‘woods to Rexam: 
$6.00 per M. 

Cost of skidding, $2.50 per M. 

Cost of felling and bucking, $3.50 per M. “i ae 


* The allowance for a profit is perfectly legitimate since supervision and 
selling costs must come out of this item. The above amount is none too 
large since in addition extraordinary expenses and losses of various kinds 
must be paid from this sum. Many mill operators will not touch a wood- 
lot unless the purchase price will show them a minimum profit of $2.50 


per M. 
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8. The selling price of the timber at the mill minus the sum of the 
various charges equals the stumpage price which the owner 
should receive, e. g.: 


Price received f. 0. b. mill for white pine........... $50 00 
Mill costs, freight charges, etc... $21 50 
Mogezine costs! fo. 42. cee ae see 12 00 
$33 50 
EUMpage price) 2). asa «sake oy een 16 50 


$50 00 $50 00 


In December, 1919, the following statement was obtained as 
the approximate prices of sawn lumber f. 0. b. mill run, prevail- 
ing throughout the latter part of that year: 


Per M. Per M. 
Hemlock. 225'5 Gene $55 00 Basswood........... $65 00 
Oaks eae es epee estes are 7d 00 ASHES... ot3 ats. Sean 70 00 
Maples jc cine eves 75 00 Qherryiey iwc her koe ae 75 00 
Chestnut. (ss cee sho eu 70 00 Yellow birch ........ 40 00 
Beeehs 2) a5 sh eels 40 00 White pine .......... 50 00 
1 OID OUP eoetece arc eet oleners o 40 00 SPLEUCEI EL ME.. <a teee 40 00 


A stumpage value computed in this way may still be too low, 
as the unusual quality of the standing timber—its large size 
and freedom from knots—may command a price considerably 
above the average. However, a woodlot owner with such a price 
per thousand in mind would be in an infinitely better position 
than a man who merely accepts a lump sum for all the timber 
the operator wishes to cut from his woodlot without having the 
faintest idea of whether there are 100,000 or 400,000 board 
feet of standing timber and whether the operator is going to 
obtain a profit of three dollars or eight dollars per thousand for 
his trees. Such a price might be considered the rock bottom 
figure and the asking price might be set considerably higher. 


Contract 

Having fixed upon a minimum price, a bargain may be 
struck. However, if the would-be purchaser refuses to pay the 
price, it would be wise to hold out, since the condition of even 
mature timber does not greatly deteriorate in two to three years, 
and by that time the prices doubtless would have advanced still 
further. One advantage of the forest crop is that it can be sold 
when the price is right, and “holding over” two or three years 


Forestry for the Private Owner 93 


will not cause appreciable deterioration or depreciation as in the 
case of most farm crops.* 

When the sale has been made, a contract, or at least a written 
agreement, should be drawn up. In this instance, the services 
of a lawyer are likely to be helpful, as the loss of a few thousand 
board feet will amount to more than the fees for drawing up 
such a simple document. Such a contract or agreement should 
include the following points: 


1. None but marked trees shall be cut. Double stump- 
age shall be charged for unmarked trees which the chopper 
removes. It is quite a common trick for choppers to 
“lodge” a marked tree in an unmarked tree of good size in 
order to fell the big one. Foresters always blaze a tree to 
be removed about four feet from the ground and again 
upon the stump, preferably using an initialled marking 
axe or hatchet. After the operation is finished it is quite 
simple to check up the unmarked trees removed. 


2. All timber felled shall be paid for at a given price 
per thousand, whether removed or used, the owner to do 
the sealing. This will mean greater care in felling to pre- 
vent breakage. 


3. The log rule to be used in measuring the logs should 
be specified (see Appendix). 


4. Reasonable care shall be used in felling and skidding 
trees that no unnecessary damage be done to the reproduc- 
tion. If there are large groups of fine young saplings 
which carelessness might irretrievably injure, a penalty of 
so much per tree damaged should be included if possible. 

5. Low stumps and closely used tops should be 
demanded. This clause not only provides for larger rev- 
enue, but also leaves the lot in much better condition. 


6. The question of brush disposal should be provided 
for. In ease the full price demanded for the stumpage can- 


*In regions where there is little woodlot logging and little competition 
among buyers, it is not wise to hold out for too stiff a price. If the opera- 
tor cannot get stumpage for his mill he may move some distance away, 
in which case there might be no opportunity for a sale for some time to 
come. A fair price and a fair profit should be the aim. 
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- not be obtained, the operator may agree to pile and burn 
the brush, which operation is worth from twenty cents to 

fifty cents per thousand. This will save the owner that 
much labor and expense later on. 


- 7, Payment of stumpage price should be stipulated 
either in advance or in installments as fast as the timber 
is cut and before it 1s removed from the property. In case 
of a financial failure or breach of contract, the material is 
still in the owner’s possession. 


8. The purchaser should agree to use all care regarding 
forest fire, and to extinguish at his own expense all fires 
which may occur during the operation. 


9. In case of dispute each party may select a referee, 
who will choose a third, and the majority decision of these 
three men shall be binding. 


Other clauses may be included to cover special cases, but a 
contract or agreement drawn up to cover the above points will 
usually prove satisfactory, and the owner will find his wood- 
land left in good growing and reproducing condition when the 
operation is finished. 


Selling the Logs 


Where equipment and labor for logging are available, but the 
forest owner has neither the inclination nor the time to super- 
vise the sawing and marketing, he may agree to deliver logs 
from the stump to the mill, receiving a contract price for them; 
the price should vary according to the species and the quality 
of the timber. While in certain parts of the country logs are 
graded, the experience necessary to grade accurately several 
thousand logs is rather beyond the average owner. If the tim- 
ber to be sold is of extra size and quality, it would be much 
easier and simpler to add five dollars to eight dollars per thou- 
sand to the stumpage price obtained by deducting logging costs, 
etc., from selling price. (Page 92.) In case of extremely 
large and fine timber, to secure an experienced estimator might 
be money well expended.’ (The oldest and largest trees are 
sometimes the most defective, however, so that size alone may 
not be a safe criterion. ) 


Ficure 12. Locs PILrep In ROLLWAY READY For MILL Ser Up. By cutting, 
skidding and hauling logs himself, the landowner can utilize idle time 
for help and teams. and insure minimum damage to young growth in 
felling. 


ay 
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By fixing a fair price per thousand for his forest products, 
the average owner will be assured of a good return, provided he 
knows how much he has to sell. This information may be ob- 
tained either from a “cut and leave” estimate of the standing 
timber or by measuring the contents of the trees after they are 
felled and cut into log lengths. This process of measuring logs 
is called “scaling” and may be performed either in the woods as 
fast as the trees are felled and cut into log lengths or a scaler 
may be stationed at the mill rollway. Jn either case, each log 
should be marked for identification so that it will not be meas- 
ured again. 


Scaling 


The contents of logs in board feet are obtained by the use of 
a scale rule, a flat hickory stick usually tipped with metal upon 
which numbers are stamped or burned.* 

The stick is applied to the small end of the log and the diam- 
eter is measured to the nearest inch (7. e., a log 9.4 inches is 
sealed as a nine-inch log; one 9.6 as a ten-inch log) iside the 
bark. The contents of the log are then read from the stick, 
which shows, for instance, how many board feet are contained 
in a log nine inches at the small end and twelve feet long. 
(The ordinary scale rule reads from six or eight inches to thirty- 
six inches in diameter, and even log lengths from eight to twenty 
feet. ) 

Such measurement sounds extremely simple, and so it would 
be if each log were perfect in form and free from defects. In 
practice, however, wide experience is needed to be a good scaler, 
since proper allowance must be made for interior defects, judg- 
ing only from exterior signs. Unless the timber is unusually 
defective, the ordinary over-run will make up for average 
defects. Logs usually saw out from 10 to 25 per cent more 
lumber than the log scale gave them. This difference is known 
as the over-run. In some cases, a lump deduction from the total 
scale is made for hidden defects, so that by scaling each log as 


-* Tn case it is not possible to obtain a scale stick, an ordinary yardstick 
may be used and the dimensions of each log recorded in a book. On reach- 
ing home the contents according to the proper log rule may be worked out 
by the use of the tables in the Appendix. +i 
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sound and then throwing off from 5 to 20 per cent of the volume 
in board feet, depending upon the age and condition of the 
timber, a fair allowance may be made. 

Which scale or log rule to use in measuring timber is a point 
which should be clearly agreed upon, preferably in the contract. 
There are approximately two score log rules in the United 
States, and some show from 15 to 25 per cent more or less than 
others. In the Adirondacks, the Adirondack market or Stand- 
ard is customarily used—a log nineteen inches in diameter and 
thirteen feet long being taken as the unit or standard. This is 
considered to contain about 200 board feet, and the ratios of 
three markets to the cord and five markets to the thousand are 
eee accepted.* 

For Central New York, the Scribner rule is quite widely 
accepted, and yields comparatively good results. While quite 
liberal on small logs, its value for sticks over twenty-eight inches 
in diameter is rather conservative, yet with the sawing practice 
of the average portable mill, its figures give a close idea of the 
sawn lumber obtained. Two log rules called the International 
and Champlain are conceded to be more nearly correct mathe- 
matically, yet the board foot contents they give would be rather 
difficult for a portable mill to secure. All in all the Scribner 
rule will give fair and just results. 


Selling Sawn Lumber 


In certain cases owners of good-sized woodlots may wish to 
carry a lumbering project through from stump to market. In 
such instances actual selling of the manufactured lumber is the 
part likely to cause the greatest difficulty to the average man 
since the manufacturers and lumber dealer generally buy from 
mill operators or jobbers who have been in the game for years 
and who are thoroughly acquainted with markets, freight rates, 
prices, discounts, ete. 


(The Utilization Department of the New York State 
College of Forestry at Syracuse, publishes each month a 


* These ratios only hold true for logs running from 18 to 24 inches in 
diameter. Five standards of smaller logs will not saw out a thousand 
board feet, i. e., it takes 13.7 standards of eight-inch logs to yield 1,000 
board feet of sawn lumber. 


Fieure 13. Scaring Logs Cut From a Farm Wooptot. The practice of 
measuring or scaling logs can be most easily and accurately done as the 
logs are being skidded into the piles called rollways. 
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Utilization Bulletin in which are listed amounts and sizes 
of various species which the owners throughout the State — 
desire to buy or sell. This bulletin is distributed to a wide 
clientele of consumers and manufacturers of lumber, and 
frequent sales are made in this way. Any citizen of the 
State may avail himself of this selling service by writing 
the Utilization Department, New York State College of 
Forestry, Syracuse, N. Y.) 
Uses of Different Species 

The first question which confronts an owner is what are my 
products to be used for? Will they furnish material for build- 
ing purposes or can they be most profitably marketed as pulp 
stock, ete.? In the Appendix will be found a list of the prin- 
cipal uses to which the more common woods of New York 
are put. 

Having learned the forms in which the various species to be 
cut reach the market, the next step is to get in touch with the 
nearest producer of these articles. A list of manufacturers of 
wood products may then be consulted and those nearest home 
written to first, since the nearer the market the less will be the 
freight rate. A brief business-like letter should be written 
stating that there is for sale so many thousand board feet of 
hemlock, so much maple, ete., ete., giving the maximum and 
minimum log diameters and a general idea of the quality of 
the logs, how much will run clear, ete. The price could either 
be set or an offer asked. In any ease, the seller should have 
clearly in mind the minimum price he will accept. 

Such an inquiry should be started before even the felling is 
commenced and certainly before the logs are sawed, since very 
often, better prices may be obtained by sawing the logs in the 
sizes desired. (This is especially true if grading is done at the 
mill.) Upon the receipt of an offer, the credit and standing of 
the would-be purchaser should be investigated if a large sale 
on credit is contemplated. , 
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Another point worth remembering is to keep a second possible 
purchaser in view in case the first withdraws his bid while the 
lumber is in transit.* 


Summary 


To summarize the steps necessary to dispose profitably of 
woodlot products by the private owner, the steps would be as 


follows: 


I. Inspect the woodlot and mark the mature and undesirable trees 
for removal. 

2. Ascertain the approximate amount of each species to be har- 
vested by means of a “cut and leave” estimate. Arrangements 
for sawing, piling or any of the other parts of the logging job 
which are to be done on contract should be concluded at this 
time, and the cost and specifications should be set down in 
writing. 

3. From list of “Uses” the articles and products made from each 
species may be learned. 

4. By writing to four or five of the nearest and largest manufac- 
turers found in a list of manufacturers and consumers}, a 
sale may be made to the consumer direct and the full “deliv- 
ered price” obtained rather than selling first to a jobber. 


In writing to these manufacturers, a brief business-like 
letter should be the rule, typewritten, if possible. The 
amount of each species should be stated, the size of the 
logs, and the quality, stating that the material will be 
“sawed to bill.” 

Upon the receipt of an offer or the acceptance of the 
quoted price, terms should be arranged and the sawing 
may be then safely started, with the assurance that all the 
material will be sold, and the maximum profit assured the 
owner of the timber. 


* A prominent portable mill operator, after several disastrous experi- 
ences with small manufacturers, makes it a point to arrive at the point of 
delivery when the car is opened. On several occasions, unscrupulous pur- 
chasers wired him that “after partially unloading the car it was found that 
the grades were not up to standard and they were holding the shipment 
awaiting his instructions.” In such cases he had induced them to accept 
the shipment by reducing the price several dollars per thousand, which 
was exactly what they had planned. After several such experiences the 
mill operator if possible kept two purchasers on the string for each ship- 
ment and was present when the car was opened. In case this trick was 
tried he would order the car resealed and ship it to the other customer 
rather than suffer the loss. 

7 See Wood Utilization Directory of New York State, Technical Publica- 
tion No. 6, Vol. xvii, No. 5, New York State College of Forestry, Syracuse, 
IN May UOT 
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Community Marketing 

The above plan for disposing of woodlot products may be 
more difficult than it appears, or at least it will take more time 
than the brief description suggests. Men not of a business turn 
of mind or owners of small lots upon which only limited 
amounts of timber stand may find certain obstacles in the way 
of direct or individual marketing to the consumer. ‘The diffi- 
culty of marketing small amounts of valuable species has been 
previously referred to, and a man having 6,000 board feet of 
black cherry and 8,000 feet of white ash may have a rather hard 
time in finding a purchaser at a good figure. To such owners, 
the idea of group or community or cooperative marketing, in one 
of its various phases, would be most welcome. ‘This idea of 
pooling the interests of several or several score producers of 
farm and garden crops is not a new one. It has long been dis- 
cussed, and at present countless instances of creameries and fruit 
organizations, purchasing associations, etc., managed upon a 
cooperative basis with striking success can be cited. The recent 
victory of the New York farmers in obtaining a living price 
for their milk proves what can be done if the producers will 
only assist each other. Timber, being a soil product, could and 
should be marketed through the same machinery, and being a 
non-perishable crop, has decided advantages when once the 
markets and values are known. 

What forms of community cooperation will help the small 
woodlot owner in marketing his forest products direct to the 
consumer with a maximum of profit? Several schemes may be 
outlined, one of which might fit the conditions in a given com- 
munity. They represent possible solutions to the marketing 
question which for some years has engaged the attention of 
foresters.* 

For large forest owners, or men able and ready to market 
their own products the process has been previously described. 
For owners of small tracts and men who have neither the time 
nor the ability to earch out markets for their woodlot products, 
the following methods of selling direct to the consumer with 
maximum profit might be suggested: 


* Cooperative Marketing of Woodlot Products. Proceedings of Society 
of American Foresters, 1914, Vol. 9, p. 303. 
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1. Selling by paid agent. If several men would cut over 
their woodland at the same time by pooling their output, they 
would have enough material for sale to warrant the hiring of a ~ 
man who would sell their products on commission. 


In such a case, the College would be entirely willing to 
advise the owners, regarding the prevailing prices, would 
carry a list of the timber for sale upon its regular monthly 
list and would advise regarding the best etbede ee adver- 
tising the material, ete. 


The selling agent in this case should be a man who is 
acquainted with the lumber business (if such can be found who 
will work on commission), and his selling commission on the 
yield of several woodlots would make it worth his while to 
undertake the sale and 3 to 5 per cent commission, depending 
upon the demand for the species, would be fair. 


One plan that has been suggested is to have the County 
Agent act as the business manager for the farmers he serves, 
and devote more of his time to the selling end, both of field 
and forest products. In fact, it is quite possible to foresee 
that the farm bureau could be developed into a rural cham- 
ber of commerce, promoting the business end of farm 
management. 

The Farm Bureau agents in this State are, as a rule, 
thoroughly trained in science, and the general principles of 
forest management can be easily grasped by such a body 
of men. The New York State College of Forestry 
Syracuse has offered in the past, and now offers full 
cooperation, in assisting all Farm Bureaus to grow and 
market the products from the farm woodlots of the State, 
in order that the rural population may derive the maximum 
financial returns. 


2. Selling through cooperative associations. In many parts 
of the State, cooperative associations are rapidly coming into 
existence. These associations represent various degrees of effi- 
ciency and cooperation. In some instances they exist solely for 
purchase, supplying members with seed, fertilizer, feed, ete., at 
reduced rates, obtaining a discount through wholesale purchases. 
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Other associations sell as well as buy for their members, and to 
an organization like this, it 1s but a step from selling potatoes 
and fruit in the fall to selling cordwood, railroad ties and 
lumber in the winter months. The selling of woodlot products, 
it is true, requires a little different knowledge, but a man with 
the requisite busimess experience to market successfully a car- 
load of apples could soon pick up the methods of marketing five 
carloads of basswood and twenty carloads of maple, ete. The 
College of Forestry gladly offers its assistance to managers of 
such cooperative associations in finding desirable markets. 


The Grange in some parts of the State is the strong cen- 
tral organization and the best medium for undertaking 
such a cooperative marketing project. The idea of com- 
munity woodyards has been put forward where men could 
deliver a few thousand board feet of lumber in the log; to 
have the logs sawed, the lumber graded and sold to his 
eredit. This same idea works excellently with fruit and 
potatoes, and since the entire energy of the land owner is 
devoted to growing, and the marketing is done by experts, 
the best results in gross yield and financial profits may be 
obtained. 

The College of Forestry for the past eight years has 
been actively cooperating with the State Grange in its 
educational campaign, and believes that this organization, 
so rapidly increasing in influence, can materially aid the 
forestry cause within the State by assisting in the market- 

ing of woodlot products. A profitable woodlot means a 
deeper interest in good forestry practice. 


The above mentioned schemes may seem rather too advanced 
for certain communities, yet it is simply extending to the wood- 
lot owner the cooperative marketing idea launched with such 
success by the fruit growers of the West, and now being adopted 
by fruit and truck growers in this State. Both plans simply 
mean broadening the scope of organizations now in existence; 
the further perfecting of machinery now in actual operation. 


plan may seem more feasible in the immediate future. No man 
begrudges paying a fair wage nor fair compensation for services 


8. Selling stumpage to registered operators. Yet another 
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actually rendered. The chief objection against the present inef- 
ficient scheme of marketing foodstuffs and woodlot products is 
that there are too many profits paid to men who do little or 
nothing. A legitimate charge for the manufacture and sale of 
a stand of chestnut poles, for example, would not be begrudged 
provided the land owner felt confident that the man doing the 
cutting and selling was both capable and honest. 

At the present time, there are several graduates of the College 
of Forestry, or trained foresters of other schools, who are operat- 
ing portable saw mills within the State. With the understand- 
ing that these men must, in every instance, cut the woodlots 
with the idea of a future crop in mind (vr explicitly tell the 
owner that the method he has in view is straight lumbering 
rather than forestry) ; must properly dispose of the brush, and 
most important of all, must pay the owner a fair price per 
thousand for his standing timber, the College will recommend 
to woodlot and small forest owners the members of such a select 
class of operators. This in reality is not direct, personal 
marketing, yet is a plan providing for more profitable yields 
from the woodlot, and at the same time should in a few decades 
mean far better forest crops upon the non-agricultural portions 
of New York farms. 

Whichever of the above schemes is used, or if an entirely 
original marketing plan is used, the really important thing is 
to eut and market the timber from the farm woodlot with a 
definite object in view. This should be to produce tree crops 
of increasing technical value as time passes, and at the same 
time, to have the financial yield from the non-agricultural por- 
tions of the farms of New York steadily appreciated. No state 
or nation can permanently prosper that does not care for its 
soil and both forestry and agriculture separate, yet interdepen- 
dent, must be practised to the full if the Empire State is to 
flourish during the coming generations. 


CEUMEAREIEo Vall 
RESULTS OF WOODLOT MANAGEMENT 
Cost of Forestry 


Woodland owned in connection with a farm or country estate 
is ordinarily managed with one of two ends in view—either: 

Aesthetic, the beautifying of the property through the pres- 
ence of forest growth; or 


Commercial, the raising of timber for profit where successive 
crops of trees are grown primarily for the cash proceeds 
received from their sale. It is undoubtedly true that any grow- 
ing forest is attractive, and so adds to the appearance of the 
property, but, in the latter case, the species are selected and 
favored solely with technical value in mind. In both instances 
the land growing the trees and the trees themselves represent 
capital which if not invested in forest land could be invested in 
bonds, mortgages, ete., and then would be yielding a cash return. 

If a grove or park forest upon an estate is maintained for its 
beauty alone, the pleasure derived must be worth the income 
that might be obtained from the investment of the forest capital 
it represents. Usually it is worth many times that sum and the 
owner would often rather lose his house than his woodland, 
since the former could be rebuilt in a year, while the trees could 
not be replaced in a century. According to the same reasoning, 
a woodlot should yield its return principally in valuable forest 
products, and since it is a piece of soil needed for utilitarian 
purposes, it should be ranked as a producing portion of the farm 
and its income carefully computed. 

The largest immediate return from woodland is obtained by 
destructive lumbering ; by cutting the woodland clean, and then 
abandoning it to fire and weeds, for several decades. Such 
management is comparable to the system of land tillage often 
referred to as “Soil Mining,” cropping the land year after year 
with no thought of putting anything back in the form of 
manures or fertilizers, a system which destroys both local and 
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national prosperity in the long run. Both of these systems of 
land management unfortunately have been far too widely prac- 
ticed in the United States and in New York. Both were unde- 
sirable enough when vast stretches of virgin forests and enor- 
mous areas of new land were then available for, when the old 
lands were stripped and exhausted the lumberman or farmer 
could move to a new region. At present, this country stands at 
the threshold of a new era. The period of free land has passed, 
the end of the virgin forests is in sight, and each state, each 
individual, must develop every resource with a shrewd eye to the 
future. 

Just as conservative agriculture means a smaller present 
income owing to money spent for fertilizers, etc., so does the 
practice of forestry mean reduced present profit for the purpose 
of increasing future returns.* It means foregoing present 
profits by leaving seed trees and young fast-growing trees and 
often the reinvesting of a portion of the income in‘a profitable 
business. Let it not be thought that forestry, the management 
of non-agricultural soils for repeated tree crops costs nothing. 
It does, but it means putting aside one dollar to-day and reaping 
ten at the end of the rotation. 


Regulating the Cut 


In countries where forest management has long been prac- 
ticed, the height of the forester’s ambition is to make his forest 
“normal.” That is, by carefully calculated plans carried out 
over a period of years, eventually the forest may, for the given 
rotation and soil, possess exactly the right proportion of age 
classes; may have exactly the right amount of growing stock 
and may be producing just the right amount of new wood 
(increment) each year. The process of transforming an abnor- 
mal into a normal forest by means of proper cuttings is called 
regulation. 


* Continental experience proves that in a well-managed forest not only 
does the amount of timber steadily increase but the quality improves all of 
the time. A record for the last half of the past century for the State for- 
ests of Saxony showed that while the amount cut per year doubled during 
that period, not only did the forest capital increase 16 per cent but the 
amount of the crop which yielded saw logs increased from 11 to 54 per 
cént. The gross income increased 234 per cent and the net revenue over 
80 per cent. Economics of Forestry, p. 49, by Dr. B. E. Fernow. 
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The above strict interpretation of a normal forest has little 
importance for the average woodlot or small forest owner in this 
country. For such a man, regulation means limiting the cut 
to the growth, and while the increment should be made as great 
as possible, yet the presence of age classes in exact amount is 
beyond his possibilities. Nor in practice is it always desirable 
to cut an equal amount each year. In years of high prices it 
may be good financial management to cut heavily, and then do 
no cutting whatever for several years. In practically every case, 
the amount cut by the small owner should be largely. governed 
by market conditions, and occasionally when the cut of timber 
really mature is limited, it may be necessary to remove some 
sticks not quite mature in order to obtain an amount sufficient 
to make a sale possible. As a rule, the amount cut in a year 
or decade should not exceed the amount grown in that period. 

In the typical woodlot, the first step in the way of building 
up a rundown stand would be to remove the over-mature and 
diseased, decrepit specimens. This might be done primarily 
for the purpose of harvesting the old veterans before they com- 
pletely decay, yet such a cutting would serve to increase the 
increment as a result of replacing old, slow-going trees with 
young, thrifty reproduction and by giving more light to the 
middle-aged and young trees remaining. In addition a sanitary 


&0 yr. old 
Chestnut 


PLATE 16. LIBERATION CurTinc. The removal of the wide-spreading “wolf 
tree,” the eighty-year old chestnut, will liberate the crowded and over- 
topped thirty-year old pine and greatly improve the condition of the 
forest growth. 
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cleaning would result, since the removal] of diseased trees would 
check the dissemination of fungus spores, etc. Such a prelimi- 
nary cutting could be followed from time to time by periodic 
cuttings in which the mature trees could be taken out singly or 
in groups. However, the owner should use some plan whereby 
he cuts no more than the amount laid on during the period, 
unless he desires to add to his increment by planting. 

Roth* advises dividing the woodlot into, say, ten cutting areas 
and removing about one-fourth the total volume from each area 
each year, and at the end of the tenth year plot number one 
could again be cut over. Such a plan would give a fixed annual 
cut, and by favoring the faster growing species, and occasionally 
planting up openings with rapid-growing conifers, the increment 
could be further increased. 

The above method would provide a system of harvesting the 
forest crops, but a check should be provided regarding the 
amount of growth. After the first cutting has removed the old vet- 
erans, the average yearly growth of the remainder could be found 
by dividing the number of board feet standing upon an acre 
by the average age of the stand obtained by felling several aver- 
age trees and counting the rings. This result would be a highly 
conservative idea of the volume which the forest could produce 
each year. By insisting that the periodic cuttings recurring, 
for instance, every five years, should not remove more than five 
_ times the amount of the average annual growth, so computed 

otal aes) OVvercutting will be prevented. Such a check, while 
rough, will doubtless serve for a few periods, and by that 
time the increment should have markedly increased when a 
more exact method might be required. 


Rotations 


The length of time elapsing from the beginning of a forest 
until the time the crop is harvested is called the rotation. The 
length of this period is determined by several factors. 

In some instances it is desired to cut the forest at a time 
when it can best reproduce itself. This is called the Silvicul- 
tural Rotation. 


* Forest Regulation, by Filibert Roth, p. 159. 
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Or the forest crop may be harvested when the net return— 
the final cash yield less the value of the land, planting costs, ete., 
computed at compound interest up to the time, will be the 
highest possible interest rate on the investment. 


Financial Rotation 


On account of the laws of compound interest, a certain 
forest crop may yield 514 per cent compounded at sixty 
years, but owing to the rapid increase of the sum represent- 
ing the planting cost, land value, taxes, etc., during the 
next thirty years, by the time ninety years is reached the 
investment might not yield more than 4 per cent. 


In most cases of woodlot management, it is the technological 
rotation—the time necessary to produce material of a given size 
—that is of prime importance. 

For reasons given below, the private owner in this country 
will be compelled to grow the smaller sized timber, as he cannot 
afford to wait a long time for his dividend, nor can he afford 
the low interest rate on his forest investment which a long 
rotation demands. 

The states and the federal government alone will be able to 
grow large timbers, and the coming generations will be com- 
pelled to use much smaller timber and of decidedly inferior 
quality compared with what we use to-day. 

According to Roth,* the following rotations would hold for 
some of the principal products: 


Cordwood. Rarely grown as a crop in itself. The bulk of 
cordwood now coming upon the market is from the tops and 
branches left after a lumbering operation. (Throughout the 
lower Hudson valley where cordwood for the brick yards has 
been an important crop for many years, it was customary to 
clear out the sprout hardwoods every twenty to twenty-five 
years. ) 

Pulpwood. Of late years, trees of all sizes have been turned 
into pulp on account of the extreme demand for paper stock. 
Native spruce or balsam fir from plantations can probably be 
eut at fifty to sixty years with best results. There are indica- 


* Forest Regulation, by Filibert Roth, p. 109. 
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tions that the European or Norway spruce may grow more 
rapidly than the native species, thus somewhat shortening the 
above rotation. European larch and Scotch pine will probably 
yield pulp stock im thirty to forty years. 


Railway ties, telephone poles, etc. The rotation necessary to 
produce these products varies widely with the species. Chestnut 
was considered to produce its best yields, both financially and 
from the standpoint of largest tie production, at about fifty-five 
years,” while white cedar poles may take 150 years. 

Red oak, which will probably supplant chestnut as the tie 
tree of the East will take a few years longer, about sixty to 
sixty-five years. 


Saw timber. The saw timber now coming upon the market 
was produced at no cost and the American lumberman has been 
harvesting the growth of centuries. (One authority estimates 
that it took 200 to 250 years to produce the average tree fur- 
nishing lumber for the market to-day.) : 

European experience proves that when forest crops are grown 
artificially, large-sized timber largely disappears as the cost 
of production (figured upon a compound interest basis) 1s 
excessive. 

For saw timber, Roth} estimates that twelve inches breast 
high will prove the minimum diameter for saw timber, and 
naturally the time to produce a tree of this size will vary accord- 
ing to species and site quality. The range would be as follows :} 

40 years or less: 
Poplar, soft maple and elm on moist fertile lands. 


40-60 years: 
White ash, red oak, chestnut, elm, basswood and white pine 
(for box and barnboard stock). : 
60-80 years: 
Red pine, white pine (for interior trim, etc.), hickory and tulip 
poplar. 


* Forest Service Bulletin No. 53, Chestnut in Southern Maryland. 
7 Forest Regulation, p. 111. 


= To produce saw timber even on the best sites early thinnings would be 
highly desirable in order that undue competition could be reduced as soon 
as possible. i 
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Trees like red spruce, hemlock, beech, birch and hard maple 
would take anywhere from 90 to 120 years to reach saw log 
size, and the average woodlot owner would not start out with 
the idea of growing such a long-time crop as any of the above. 
As single trees or small groups in the stand, such species might 
be encouraged for sake of variety, but for saw purposes, ete., 
the major crop should be composed of the faster growing species. 


Shortening the Rotations 


The time element in the past has been one of the greatest 
drawbacks to the practice of forestry by the individual, for the 
average owner has felt that only the State or corporations like 
water companies and pulp companies having a continuous exist- 
ence could afford to wait for the harvest. If methods of forest 
management can be instituted which will shorten the rotation 
so that the investor starting early may receive some returns 
during his life or at least have a handsome return accrue to the 
next generation, the practice of forestry by the individual land 
owners will be much more widespread.* 


Other factors which have worked against private for- 
estry are the limited negotiability of half-grown timber in 
the average community and the danger from fire. With 
each passing year the effect of the educational campaign 
advocating the proper protection of our forest areas is 
becoming more apparent and before very long, a large part 
of this risk will be eliminated, since individuals and com- 
munities will strive together to stamp out the fire danger. 

Concerning negotiability, the decrease in amount of 
certain kinds of stumpage is causing a marked apprecia- 
tion in values of standing timber. 

In certain parts of this State where markets are unus- 
ually good, half-grown pine timber, for instance, can be 
readily sold at a fair price, since far-seeing men realize the 


* The present system of taxation, whereby a crop of trees maturing at 
fifty years has paid an annual tax every year of its existence, has also 
deterred many from acquiring land for forestry purposes or from holding 
on to cutover land. During the New York Legislative sessions of 1919 a 
series of bills aiming to improve this condition were introduced, but did 
not pass beyond the committee stage. Another effort is being made during 
the present session (1920) to lighten the tax load which forest land bears 
under present conditions. 
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future value of such seedling land. When forests are both 
safe and negotiable, they will be rated much higher as 
good, long-term investments, yielding a fair revenue. 


Rotations may be shortened by suiting the species to the site 
and by early and frequent thinnings which will permit all the 
available growing energy to be utilized by the marketable trees 
only. As far as financial considerations are concerned, these 
thinnings should furnish cash income quite a few years prior 
to the main harvest. (This is along the same lines as growing 
corn or beans between the rows of immature apple trees in a 
young orchard. ) 

Another method having possibilities is, when starting a plan- 
tation, to plant several hundred extra trees like balsam or spruce 
per acre, and after ten or twelve years, remove the extra trees 
and sell them for Christmas trees. Several land owners are 
trying this plan at present, but as yet no definite figures are 
available. Granting, however, that such an operation were 
located reasonably close to the cities and larger centers of popu- 
lation, where there is a definite demand for Christmas tree stock, 
and where the factor of transportation will not consume the 
larger bulk of the profits, returns of from $200 to $250 per acre 
net are indicated with reasonable surety on rotations extending 
over ten to twelve years. 


Forests as Investments 

Aside from the lack of negotiability of forest land and stand- 
ing timber, and the risk, the uncertainty of returns, both as to 
time and rate per cent, have prevented men of large means 
from managing forests as real investments. In this country, 
as in England and on the continent, there is a certain amount of 
prestige attached to the ownership of large landed properties, 
yet most of the largest forest owners have bought either for 
game parks or on speculation, and the idea of managing forest 
land for the purpose of obtaining a continuous or periodic 
income has been grasped only by a few foresighted men. The 
question of how much can you expect such an investment to 
yield is one that must be answered before forest management, 
on the basis of sustained yield, becomes general. Undoubtedly 
good stands of timber of the right species well-located as to rail- 
roads or drivable streams, are good investments, since the value 
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of standing timber, especially in the East, seems certain to rise 
steadily during the next generation. The purchase of lands for 
speculative purposes, however, will hardly aid in right use of 
non-agricultural areas. 

Paper and pulp concerns, water companies, ete., will doubt- 
less buy and manage land for sustained yield when they are 
convinced that such management is profitable. 

What interest rate can forests yield, and how much should 
they be expected to return ? 

In security markets, the more secure an investment, the 
smaller is the return, as a rule, and ordinarily long-term invest- 
ments do not pay as high a rate as short term notes. Forest 
land, as previously stated, is not an absolutely safe investment 
at present, nor is it readily sold, but both of these undesirable 
features are decreasing from year to year. The forest resources 
of Germany pay a constant revenue of 3 per cent per annum 
on a capital value of $180 per acre,* and this rate per cent may 
be taken as the minimum in this country, with the possibility 
of “extra dividends” due to increased stumpage values. 

The planting of cheap land to pine has been recommended 
as a good investment, but one naturally of long duration. The 
Massachusetts State Forester} claims that plantations of white 
pine in that state will yield 5 per cent compound interest, based 
on 1911 stumpage prices. This figure could then be taken for 
a maximum. As a general rule, it may be said that the State 
and federal governments will be justified in practising forestry 
even though the direct financial returns are no more than 214 
to 41% per cent. The private owner will not be content with 
such a small return, consequently must shorten his rotations by 
every means possible. 

In Europe, gross income ranging from four dollars to twelve 
dollars, and net revenues from two dollars to seven dollars per 
acre per year were received, before the war. Owing to the wide 
difference in labor and transportation costs, uncertain demands 
and unstable market conditions which obtain in this country, it 
is impossible to draw any parallel from these figures. However, 
it is an aboslute certainty that money now shrewdly invested in 


* Economics of Forestry, by Dr. B. E. Fernow, p. 50. 


+ Forest Mensuration of White Pine. Mass. State Forester, Boston, 
Mass., 1911. 
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forest lands or forest plantations will show an excellent return 
at the end of the rotation, and every owner of land unsuited to 
agriculture should set his idle land to work with the same zeal 
that he shows in keeping his spare cash always employed. 


Financial Returns 

It can be definitely shown that the financial returns from 
investments in forest production approximate those from other 
forms of investment enterprise, and that forestry can earn 
between 6 and 7 per cent on the capital invested. Three types 
of planting are taken as illustration, pure white pine, pure red 
pine, and an equal mixture of red and white pine. The figures 
at the basis of this computing were furnished by Prof. R. C. 
Ilawley and O. W. Pfleuger, of the Yale School of Forestry, and 
are the results of ten years’ experience in planting and active 
forestry practice for the water company at New Haven, Conn. 
For the purpose.of calculation, the interest rate of 5 per cent was 
adopted arbitrarily. Such rate is slightly in excess at present of 
that offered by savings bank mortgages and other long-time 


investments. 
BASIS OF CALCULATION 


ESTIMATED YIELD PER ACRE 
TN BOARD eae Estimated value 
PLANTATION = per 1,000 board 
feet at cutting 
5O years 40 years 
White pine ........ 42,000 28,000 $20.00 
Red pine -.-2-.- 2: 37,000 25,000 20.00 
Red pine ain rane 
pine..... 37,000 25,000 20.00 
See eee eee eee eee eee ee eee ee 
F Costs* 
Establishment and planting.............-.... $15.00 per acre 


Treatment for white pine weevil (on pure white 
pine only) expended annually fifth to tenth 


AVN ESN RL CG AU, BRUNE WB Biae Pisce nese oA Be ct .50 per acre 
Cleanings, ‘third GAN on ton 8 ii nib Odin oak Digclouy o> .50 per acre 
IPROWSCHIOS 5 5 poops vdeo mane ava oeDouCOs0 0000 .20 per acre per year 
Value of the land devoted to forestr y, apart 

HAO WUT ob ooasusaapoovedqadsxaconecnes 10.00 per acre 
Taxes on forest land apart from the timber. .20 per acre per year 
Rate of interest used in calculations.......... 5% 

Yield tax on the timber apart from the land at 
EBD) OW WOWRVENOMs, onbocosceruapoosacugeance 15% 


* Based on 1920 prices for the same grade of timber. 


Figure 14. Sreconp GrowtH Pine Forest. Forests when properly pro- 
tected against fire constitute investments similar to long term bonds. 
A planted pine forest will yield approximately 6 per cent per annum 
with maturity at forty to fifty years. 


Forestry for the Private Owner a1) 


Net income per Rate of interest Net annual return 


acre at end of earned by the per acre above 
rotation investment 5% interest cost 


PLANTATION 


50 years |40 years | 50 years | 40 years | 50 years| 40 years 


WAT TOWNE oo 5no064 $315.70 | $2338.86 6.5 6.9 1.52 IL (8133 
Red pine .......... 273.74 209.56 6.2 6.6 alesse 1.74 
Red pine and white 

pine in equal mix- 

THIER EM a cabs siees tee ch ol) 2 Come US 209.56 6.2 6.6 1.32 1.74 


It will at once be seen that fifty-year rotation for pure white 
pine yields $81.84 actual cash return more than a forty-year 
rotation. But it costs $208.60 more to raise fifty-year-old white 
pine than forty-year stock, hence the forty-year rotation earns 
at a rate of interest 0.4 per cent more than the fifty-year 
rotation. 

Similarly in the pure red pine and the mixed red and white 
plantation for a fifty-year rotation, there is shown an actual cash 
receipt of $64.18 greater than for the forty-year rotation. But 
here again, due to the smaller cost of producing forty-year-old 
trees, the forty-year rotation shows an earned rate of interest 
4 per cent greater than for the fifty-year rotation. 3 

A comparison of the pure white pine with the pure red pine 
and with the mixed plantation shows an excess of $41.96 cash 
receipts in the fifty-year rotation and $24.30 in the forty-year 
rotation. The rate of interest earned on that investment is also 
better by 0.3 per cent for the pure white pine. 

It is thus demonstrated that the returns capable from pro- 
ducing timber in plantations makes such enterprises from a 
financial standpoint quite comparable with other forms of 
investment. It is to be remembered that the foregoing estimate 
is based on present prices. Every indication seems to point out 
the fact that prices for standing timber on the stump, 7. e., 
stumpage values, will increase so that greater returns than those 
noted above might be expected. 

It may be asked how great a value of land can be allowed in 
forest production. Forestry only concerns itself with lands 
unsuited for agriculture. Hence the value of the lands devoted 
to forest production can not be placed at a very high figure. 
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From a trial of various values, the following values for land 
were computed as the highest values for forest land that can be 
allowed without loss, when taxed at a twenty-mill rate, interest 
figured at 5 per cent. 


Fifty-year rotation Forty-year rotation 
Wihhite spine 432, c5.6: ses ee els $23.15 $27.40 
Redippine Wane ee ee 20.80 24.10 
Red and white pine....... 20.80 24.10 
SUMMARY 


Undoubtedly, the raising of tree crops is an indispensable 
part of the nation’s land program, and both the State and the 
private individuals should be encouraged to keep in forest every 
acre of non-agricultural soil. Such a movement will not only 
enrich the owner, but, by providing additional supplies of raw 
material to woodworking establishments, paper plants, ete., 
will add enormously to the income of skilled workmen, trans- 
portation companies, ete., and ultimately will add enormously 
to the income and prosperity of the whole State. 

Forestry no longer appeals for support on sentimental and ~ 
aesthetic grounds alone. It is a movement essentially economic, 
and the right use of lands unsuited to agriculture is absolutely 
essential to the permanent prosperity of the country at large. 
The State itself should embark in the business of timber produc- 
tion, since it can afford to grow large timber on long rotations 
which the small owner can not do on account of the length of 
the rotation required and the fact that he must obtain a larger 
return for his invested capital. Not only should the State itself 
grow timber, but it should render all possible help to the small 
owner of non-agricultural land in order that he may grow and 
market repeated crops of valuable timber at a good profit, for 
no state 1s any more prosperous than its land-holding and 
operating element. 

Every acre of land within New York State should be put to 
its best permanent use. Land that is level and fertile should be 
tilled and planted to field crops. Land too steep or too stony 
for tillage should be kept growing repeated erops of timber in 
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order that future generations may have supplies of an indis- 
pensable product and the owners may receive revenue from all 
their land. The farmer or small woodlot owner is in the best 
position of all private individuals to practice forestry for the 
following reasons: 


1. He owns the forest land in connection with tilled 
land, which produces an annual revenue. 


2. He has the ordinary equipment in axes, saws, horses, 
stone boats, sleds, ete. 


3. He has the time for woodlot improvements. On only 
small percentage of farms is the winter season completely 
filled. During slack periods in the winter, improvement 
cuttings can be made, while underplantings can be accom- 
plished to the vast improvement of the woodlot before 
ploughing time in the spring. 

4, Inmany eases, an organization is in existence—either 
the Grange or the County Bureau—which should assist 
him in marketing his products with a good profit. The 
Wood Utilization Service of the College of Forestry is glad 
to act as a clearing house for the sale of the stumpage and 
manufactured products owned by the citizens of the State. 


From every standpoint forest owners of this type should prac- 
tice forestry. Briefly summarized, the points to be kept in mind 
are as follows: 


1. The land in the woodlot represents capital as well as 
the tilled fields. It should be treated as a producing por- 
tion of the farm. 

2. Forest management is merely good business sense 
applied to a crop of trees. It plans to grow as much valu- 
able timber in the shortest time possible. 


3. The cuttings should aim to favor the best species, 
hence firewood and fence posts should be secured where 
removals will do the most good rather than where it is 
easiest to load on the sled. 


4, Fires and grazing should be prohibited. Both reduce 
the dividends from the woodlot. 
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5. The profit in the entire transaction lies in properly 
marketing the products of the woodlot. The same energy 
and business sense should be used in selling a crop of 
timber as in selling a crop of fruit or potatoes. Trees-will 
not spoil while waiting and will grow while the owner 
sleeps. 


The New York State College of Forestry at Syracuse, as the 
Institution founded by the State for instruction and research 
in forestry, offers its cooperation to every land owner and citizen 
of the Empire State in order that the problem of the right use 
of land may be solved for the benefit of the present and succeed- 
ing generations. | 
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___«*Forest Mensuration of White Pine. Massachusetts State For- 
ester’s Office, Boston, Mass., 1911. 


UNITED STATES DEPARTMENT OF AGRICULTURE 
PUBLICATIONS 


The Preservative Treatment of Farm Timber. Farmers’ Bulletin 744. 

Machinery for Cutting Firewood. Farmers’ Bulletin 1023. 

Waste Land and Wasted Land on Farms. Farmers’ Bulletin 740. 

What the Farm Contributes Directly to the Farmer’s Living. Farmers’ 
Bulletin 635. 

Uses of Chestnut Timber Killed by the Bark Disease. Farmers’ Bulletin 
528. 

The Ashes: Their Characteristics and Management. Department Bulletin 
299. 

The Commercial Hickories. Forest Service Bulletin 80. 

Scrub Pine. Forest Service Bulletin 94. 

Forest Planting in the Eastern United States. Department Bulletin 153. 

The Status and Value of Farm Woodlots in the Hastern United States. 
Department Bulletin 481. 

How to Pack and Ship Young Forest Trees. Forest Service Circular 55. 

How to Transplant Forest Trees. Forest Service Circular 61. 

Black Locust. Forest Service Circular 64. 

Black Walnut. Forest Service Circular 58. 

Norway Spruce. Forest Leaflet 12. 

Red Cedar. Forest Leaflet 20. 

Protection of Forests from Fire. Forest Service Bulletin 82. 

Making Woodlands Profitable in the Southern States. Farmers’ Bulletin 
1071. 
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STATE PUBLICATIONS ON FARM FORESTRY 


Circulars or bulletins on various phases of farm forestry have been pub- 
lished by many of the States. No attempt is made here to list these pub- 


lications. Applications from those desiring information about them should 
be addressed to the following: 

New Hampshire—Forestry Commission, State House, Concord, N. H. 

Maryland—State Forester, Johns Hopkins University, Baltimore, Md. 

West Virginia—Director of Extension, Agricultural College, Morgan- 
town, W. Va. 

Kentucky—State Forester, Old State House, Frankfort, Ky. 

Tennessee—State Forester, State Geological Survey, Nashville, Tenn. 

North Carolina—State Forester, University of North Carolina, Chapel 
Till, N. C.; Director of Extension, Agriculutural College, Raleigh, 
INENC: 

South Carolina—Director of Extension, Clemson College, S. C. 

Georgia—Department of Forestry, Agricultural College, Athens, Ga. 

Florida—-Director of Extension, Agricultural College, Gainesville, Fla. 

Alabama—Director of Extension, Polytechnic Institute, Auburn, Ala. 

Mississippi—Director of Extension, Agricultural College, Miss. 

Louisiana—Superintendent of Forestry, Conservation Commission, New 
Orleans, La.; Director of Extension, Agricultural College, Baton 
Rouge, La. 

Texas—State Forester, College of Agriculture, College Station, Texas. 
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TABLES 


TABLE 1 
SURVEYOR’S MEASURE (LINEAR) 

1 link = 0.01 chain = 0.66 foot =o ominehes 
100 links = 1,00) Grim Ss 4 rods = 66.00 feet 
80 chains == 1.00 mb = 320 rods = 5,280 feet 

TABLE 2 


SURVEYOR’S MEASURE (SQUARE) 


1 acre = 160 square rods = 10 square chains = 43,560 square feet. 

40 acres = a square whose side is 1,320 feet = 80 rods, 20 chains or 14 
mile in length. 

640 acres = 1 square mile or a square whose side is 1 mile. 


TABLE 3 
USEFUL EQUIVALENTS AND CONVERTING F'ACTORS* 


Equals 

Onercubic footsoL round timbers eerie ieaieieicie cies eieicreieneieteiale 6 board feet 
One cord (fuel wood averaging 5” or less at middle diameter of 

Stueks))- (size Of pile.4 x 4X 8%. i cle. sue sesiera aro vehsiersctylepel lieve slehenstiers 3334 board feet 
One cord (fuel wood averaging 6” or more at middle diameter of 

StICKS)E SIZeL OR pile: 4 x Axe Bee oi. hs cae dienes wish kena eheralietel(ererersiiers 500 board feet 
One Gori Goa oullom ww emasGooaomoooopopoocoG coo GUb Oo b0S 550 board feet 
One telephone pole 7” (diameter at top)x30’................ 60 board feet 
One telephone pole 9” (diameter at top)x 30’................ 100 board feet 
Onesstandard) railroad tie G87 Wen oe rereieicle ieee: 30 board feet 
OnesgraiTrOwvaetiey TRO" KS! oes Havas oro d cuss ww! eed | Movevereler eleverls revelers 35 board feet 
QnewposhiG7 (Gin) GiamMe ter) Tse eheie eileieucie rele icicle) avovensl ees orcleiene chs 7 board feet 
Onepstandardy cord istackedswoodeciacry ce cieieiieel iene loieeielishenelen lel ens 90 cubic feet 


* Taken from “The National Forest Manual” 1915. 
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APPLICATION OF LOG RULES 


Scale only the sound material in each log. First scale the log as sound, 
taking diameter measurements inside of the bark at the small end of the 
log, and the length to the nearest even foot. Disregard the excess allowed 
for trimming length. With the diameter and length gotten, look up the 
board foot values for the corresponding dimensions in the tabulated log 
rule accepted for use on that job. This gives the gross scale for the log. 
If there is no defect, the gross scale automatically becomes the net scale. 
If defect is present, scale the defective portion as if it were a log, and look 
up its board foot value. Deduct this figure from the gross scale of the log 
to get the net scale. Only net scale values should be entered into the tally 
book. In a properly conducted scale, each and every log should be sepa- 
rately examined. 
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TABLE 4 


DoyLeE Log Rute 


Top diameter— 


CONTENTS IN BOARD FEET 


125 


a 


LENGTH OF LOG IN FEET 


inches 

6 8 10 12 14 16 

“oa Adare ey eae 1k 2.0 2. 3.0 2. 4 
| cee eee ee eae 3.4 4.5 5. 6.8 Te 9 
9 eee ee 6 8 10 12 14 16 
5 See eae aa 9 12 16 19 22 25 
re ey ee 13 18 22 27 31 36 
occas eee 18 24 31 37 43 49 
5 cake ceicle ee eaaoee 24 32 40 48 56 64 
2 Ge ee 30 40 51 61 mae 81 
1 ie ae ee eal 37 50 62 75 87 100 
| oe th ee 45 60 76 91 106 121 
nee ee ae 54 72 90 108 126 144 
5 0 Ss eee aia 63 84 106 127 148 169 
3 OR eee 73 98 122 147 gil 196 
oe Re eee 84 112 141 169 197 225 
oS es ee ee eee 96 128 160 192 224 256 
sco BE eae ae 108 144 181 217 253 289 
a, Sieh Rabe ee See 121 162 202 243 283 324 
OS ON ke | 135 180 226 271 316 361 
ois biG, Bee 150 200 250 300 350 400 
io eee US ee eos 165 220 276 331 386 441 
Re 181 242 302 363 493 484 
1 ee Eee 198 264 331 397 463 529 
ed Ree. 216 288 360 432 504 576 
et es 234 312 391 469 547 625 
3a 3 Re eee 253 338 499 507 591 676 
ac oe ea 273 364 456 547 638 729 
oo ee ee ae 294 392 490 588 686 784 
= a ent eee nea 315 420 526 631 736 841 
esos cic 337 450 562 675 787 900 
5 co Las Nene ee 359 480 601 721 841 961 
: Ue Rea 383 512 640 768 896 1024 
+ oa a eee 408 544 681 817. | 953 1089 
5 ooh ee ae 433 578 722 867 1011 1156 
ey Aaa. 459 612 766 919 1072 1225 

| Ca RhS Cae 486 648 810 972 1134 1296 
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TABLE 5 
Sceipner DEcIMAL C Loc RULE 


CONTENTS IN BOARD FEET 


Top 

diameter— LENGTH OF LOG IN FEET 

inches 

6 8 10 12 14 16 

Green 5 5 10 10 10 20 

Fleemershe eakcee 5 10 10 20 20 30 
Sieecase 10 10 20 20 20 30 

Daieores 10 20 30 30 30 40 
LOB ee 20 30 30 30 40 60 
TIT Le aaa tee 20 30 40 40 50 70 
esi eig 30 40 50 60 70 80 
TL oS eee 40 50 60 70 80 100 
oe ath ee 40 60 70 90 100 110 
aoe oinemeee 50 70 90 110 120 140 
UG ance tes 60 80 100 120 140 160 
LR Gt Se a 70 90 120 140 160 180 
Aleta yee 80 110 130 160 190 210 
NO aa 90 120 150 180 210 240 
ORR a8 110 140 170 210 240 280 
Pall ese och 120 150 190 230 270 300 
2 OTE in 130 170 210 250 290 330 
Dey ee 140 190 230 280 330 380 
DAR oe 150 210 250 300 350 400 
DOM sae 170 230 290 340 400 460 
XY Hates 190 250 310 370 440 500 
DA ie (fede 210 270 340 400 480 550 
2B rire aie 220 290 360 440 510 580 
2 Oe one 230 310 380 460 530 610 
BORA pee. 250 330 410 490 570 660 
Ul eerie 270 360 440 530 620 710 
re ee 280 370 460 550 640 740 
Sone 290 390 490 590 690 780 
SERRE ee 300 400 500 600 700 800 
Boonen 330 440 550 660 770 880 
Sonia vane 350 460 580 690 810 920 
BY ta eaten 390 510 640 770 900 1030 
Somes 400 540 670 800 930 1070 
So alps tometene 420 560 700 840 980 1120 
AO eee 9 450 600 750 900 1050 1200 
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TABLE 6 
INTERNATIONAL Log RULE 


CONTENTS oF LOGS IN BoarRD FEET* 


_ Top 
diameter— LENGTH OF LOG IN FEET 

inches 

8 10 12 14 16 18 20 

On ae 10 10 15 20 20 25 30 

Gea ate ee 15 15 20 25 30 35 45 

Sree astat, 20 25 30 35 45 50 60 

Os clement 25 30 40 50 55 65 Rata et (3) 
MOR 30 40 50 60 70 85 95 
The eeiee 40 50 65 75 90 105 115 
UD reverses: « 50 65 75 90 105 125 140 
Oley oo eneee 60 75 90 110 130 145 165 
Ae 2: 70 90 110 130 150 175 195 
ome. 80 105 125 150 175 200 225 
Gyre tec Cast: 95 120 145 170 200 230 260 
Le Matstscdos 5 Xs 105 135 165 195 225 260 295 
Meter 120 155 185 220 255 295 330 
Go eo Boe 135 175 210 250 290 330 370 
OE erases 150 195 235 PUSS 320 365 410 
Dike 170 215 260 305 355 405 455 
DO nscs ccs 185 235 285 340 390 445 500 
DOG ores wes 205 260 315 370 430 490 550 
ARP ee Ao. 5 225 285 345 405 470 535 600 
PAD: Soe 245 310 37D 445 510 580 650 
DOE eis uioe 265 335d 405 480 555 630 705 
PA See 290 365 440 520 600 735 765 
OS) 2. Steen 310 395 475 560 645 790 825 
Ole cise 335 425 510 605 695 845 885 
SObe ib. 360 455 550 645 745 905 950 


* Based on Sawkerf of one-eighth inch. 
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TABLE 7 
NEw York STANDARD DIMICK OR GLENS FALLS RULE* 
DIAMETER IN INCHES 
LENGTH 
REET 
3 | + | 5 6 0 8 9 
AN atirestorors 009 O01 02 03 04 06 07 
Obits O1 02 038 04 05 O7 0s 
Ona aon O01 02 03 05 06 08 10 
Nigar sapre: 02 02 04 05 08 10 12 
Sreiancens 02 02 04 .06 09 11 14 
O) Sra 02 03 05 07 10 12 15 
OW Shore a 02 03 05 .08 11 14 17 
a bl, eee 038 03 06 08 12 15 19 
Dey eA senders 03 04 06 09 i132 17 20 
Ue Sener 03 04 07 .10 14 18 22 
DIAMETER IN INCHES 
LENGTH 
FEET 
10 alib i123 13 14 15 16 
Ti aa 09 10 12 14 17 19 29 
BS 34 Renee 11 13 15 .18 21 24 27 
GHEE iw 13 16 18 DD 25 29 33 
(REV SL cite 15 18 22 ry 29 33 38 
5d eae 17 21 25 29 33 38 2 
OR os 19 24 28 5a)3) 37 43 49 
TO ARE. cio 22 26 .ol .36 42 48 baa) 
alae) 24 Bepaeoe 24 29 04 .40 46 52 .60 
Ue voted seene 26 31 Be 438 50 57 . 66 
aes 28 34 -40 47 54 62 71 
; DIAME'ER IN INCHES 
LENGTH : es 
Rint 17 18 19 20 21 | 22 
25 28 31 .o4+ 38 41 
31 35 38 43 AT 52 
oT 42 46 po D6 62 
3 48 54 . 60 66 ie, 
49 55 62 . 68 15 82 
5d 62 69 ALT 84 93 
62 69 77 .85 94 1.038 
68 76 85 . 94 1.03 1.13 
74 83 92 1.02 iL, es 1.24 
80 90 1.00 ibgalal oe 1.34 


* A Dimick Standard is accepted as the equivalent of a log thirteen feet long 
and nineteen inches inside the bark at the smaller end. 
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TABLE 7 — (Continued) 


DIAMETER IN INCHES 


LENGTH 
FEET 
23 24 25 26 PAT 28 
AS eiteh sp si aisa e Vaeuiey ape ala 45 49 .53 .5d8 .62 .67 
PA nes cho. GF Sooo se 57 62 .67 5 .18 .83 
GEA SRES Sava ebakeedis ide .68 74 .80 86 93 1.00 
"1c BaSneh Brick tne as eee a .79 - 86 -93 1.01 1.09 i ale 
SR en ceev obec cts. oncnece .90 .98 1.06 1215 1.24 1.34 
RNa avsneve, sishs spay erates 1.02 Lalit 20 1.29 1.40 1.50 
LO eerrtenseeaa eifeclsrestakooetans is} iL 4233 63s 1.44 1.55 1.67 
ates Pees ats\chisiate sacs 1.24 il 5335) 1.46 1.58 i. gal 1.84 
8 OAS CACO ROTO RoHS 1.36 1.48 1.60 13 1.86 2.00 
LS PR Mere csnsiievehe seane: Saree 1.47 1.60 oe 1.87 2.02 Ph Ale’ 
DIAMETER IN INCHES 
LENGTH 
FEET 
29 30 31 32 33 34 
prev aregey Havieo ays eaves: ae 8 a2 ealill .82 87 .93 .98 
Dees thea pve the vet ecsvene ms -90 .96 1.02 1.09 1.16 oo 
Gertate ta cite dace oe 1.08 1.15 2) 1.31 1.39 1.48 
ieee ress rciieyonsneecsusne 1.25 1.34 1.43 1.53 1.63 i572 
She eet erates eecusaer age ia 1.43 1.53 1.64 1.75 1.86 1.97 
©) a renSecge NERY a seme aree 1.61 2, 1.84 1.97 2.09 2.22, 
MOR evare o.cvendia wie wcte 1.79 1.92 2.05 2.18 2082 2.46 
MUIR Fee Al sil sasvcatre sists OIG plot! 2.25 2.40 2.56 Pi (1b 
LWW esta cnstMecaysiva is tales = 2.15 2.30 2.46 2.62 2.79 2.95 
MB esis awaneisnens tier: Sane. PBS 2.49 2.66 2.84 3.02 3.20 
| 
DIAMETER IN INCHES 
LENGTH 
FEET 
35 36 37 38 39 40 
ATR ete Le Sua aa eal 1.04 1.10 a ale eae 1.30 1.36 
OD aaatewercte te aleay aera ets 1.30 1.38 1.46 1.54 1.62 1.70 
Gigs necavnde ne: allows a. 1.56 1.66 ie 7 1.85 1.94 2.04 
steer Rees RCO ee a I {S33 1.93 2.04 2.15 2.27 2.39 
Siape terest estar. op vast casks 2.09 Bh Pal PABTSXS) 2.46 2.59 Bs 133 
Oe eect share ates 2.30 2.49 2.62 BUT 2.91 3.07 
MOM sds rtavd steve Beans aseen 2.61 2.76 292 3.08 3.24 3.41 
Lares Sy jtaae sc Salers: siena at's 2.87 3.04 3.21 3.38 3.56 3.75 
a tecacia trace asevier et anvee ts 3.13 ool 3.50 3.69 3.89 4.09 
dS reyereeueratsie acerca a as 3.309 3.59 3.79 4.00 4,21 4.438 
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APPLICATION OF VOLUME TABLES 


A volume table, unlike a log rule, only applies to the given species for 
which it was made. Hence for every species represented in the field tally 
sheet a separate table must be consulted. The tally sheets should be to- 
tallied for all diameters, species and height classes and divided by the num- 
ber of acres actually covered to get the average number of trees per acre 
in each class. If the tally has been made by diameters alone, a secondary 
study should be carried out on a requisite number of trees in each species 
to get the average height class for each diameter width in the species. 
Consult a volume for each species for the volume of a tree represented 
within each class on the tally sheet. Multiply this volume value, which is 
the average value for a tree of that class, by the number of trees repre- 
sented in each class in the tally. Total all values within each species. 
Total for all species. This will give the stand per acre. 
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TABLE 10 
VOLUME TABLE — WHITE ASH 
Sterrett, 1915. Hastern States: Based on 475 trees 


MERCHANTABLE VOLUME IN BOARD FHET— SCRIBNER RULE 
D.B.H. ob 


in NUMBER OF 16-FOOT LOGS 
a |) SS EEE 
2 2% 3 3% 4 41% 5 

Sigma 32 43 51 Ge lhe sectors tage lit, cansvarettna 94] eeneerers 
OF eyo. ot 50 60 SOR Oa teres til: As aeeread || eae 
NOM ia oes ony: 42 58 70 QA, Peles eva feusu ce xuspetem: © ||. woeeyewene 
ila ean ote 49 68 80 TOO Sis Pack eae Cae cpeteee ltl aden 
TLD eee 57 78 93 120 DAR eR AG ecs svepe. |Lo yietecee 
Use oe ores 66 90 110 130 ANGOne hice NE eee 
1 eae WT 100 120 150 180 200 230 
De Sy aveyich ats 90 120 140 170 200 230 260 
Gree sions 100 130 160 190 220 260 290 
a icpeslcneye. chs 120 150 180 210 250 290 330 
Sev aciey acral okies ane 170 200 240 280 320 370 
LO wary eee ie + Awexs 190 230 270 320 360 420 
PA) Sos pote eaemeenc ae 210 250 300 360 410 470 
ee |< ae sate 230 280 340 400 460 520 
Pier ap ersesillh yasc cst 260 310 380 450 510 590 
Dep sitaypatiers eval iO alaceh we 290 350 420 500 580 660 
BEEN 5 elo O.cial aa oleae (aeeeeteerns 380 460 550 650 740 
ZONES aA deren. hewe-arnus 420 510 610 730 830 
2 OR MMSE HAS eyicraeattae, tI? xcs teuates 460 570 680 810 920 
er Neate cncitete lt. eseds-su 510 630 760 890 1020 
Oe eota IE Achewsisye ih Wyo aSdeeteus 560 690 840 980 1130 
Oe een leases es yeh stien|| Mikebss sis, ot ltaatelatien ens 760 920 1070 1240 
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TABLE 11 
VOLUME TABLE — ASPEN 


Marston, Frothingham, 1906 Maine: Based on 362 trees 


MERCHANTABLE VOLUME IN CUBIC FEET 


D.B.H. ob 
in TOTAL HEIGHT CLASS OF THE TREE IN FEET 
inches 
30 40 50 60 70 SO 90 
Genus otse PAO) Pet) 3.0 33503) 4.5 GEOs ala ae 
Ciena 3.9 4.0 4.5 §5) 5) GoW) SP5) || Cobeerae 
Siihaneite 5.5 6.0 30) 8.0 10.0 ils) 13.0 
Oe eae 7.0 8.0 9.5. 11.0 12RD 14.5 16.5 
NOR eas 9.5 10.5 120 14.0 16.0 18.0 20.0 
[sl PAN il Wiis pone 13.5 15.0 17.0 19.0 21.5 25.0 
WD sos getoueeel  hisickeke 16.5 18.0 20.5 23.0 26.5 30.0 
Orcas |! eihcsgeneee, ill, eeeseeere 2155 24.0 Pleo) 31.5 36.0 
1A SEER easyer "| ceeseagere 25.0 28.5 32.0 37.0 43.0 | 
AD oe eres Mvckcysaeay |||) nese gee 28.0 32.0 37.0 43.0 EO) 
TG eeroge ell tach Seaneas, |S) eaiect egret ener erate 37.0 43.0 50.0 59.0 
Ei AU Osa evegetewe lo) chee oie | eke bce nee 43.0 49.5 57.0 68.0 
SEs oeee tl eae caete dk | || Meee eee aee || eee ces 49.5 0h (0) 66.0 76.0 
Oi ee Bae ety serch. [| oe tctiny ce epee alee atee 56.0 65.0 75.0 85.0 
QO ecaeeee acted im | specu reste 64.0 74.0 84.0 95.0 
TABLE 12 


VOLUME TABLE — ASPEN 


Marston, Frothingham, 1906 Maine: Based on 362 trees 
MERCHANTABLE YOLUME IN CORDS* 

eee TOTAL HEIGHT CLASS OF THE TREE IN FEET 

inches 

30 40 50 60 70 80 90 

Gietenecatayen 0.02 0.03 0.04 0.05 0.06 OOM ae eeeears 
Ugaeredae es 0.04 0.05 0.06 0.07 0.08 O09) 55| epee 

Sieve bie wets 0.06 0.07 0.08 0.09 0.10 0.12 0.15 

Sea pore aes 0.08 0.09 0.10 0.12 0.14 0.16 0.18 
TO cea tea bin 0.10 O12 (0).1133 0.15 0.18 0.20 0.22 
Lee eee s| 1 rk aetna 0.15 Onmy 0.19 0.22 0.24 0.27 
BLED e ottiava, tally corenersis 0.18 0.20 O25 0.26 0.29 0.33 
TE ea Ary Oe Occeetrsi,s Rec bnl | eestbscenses cc 0.24 0.27 0.31 0.35 0.40 
TS Sihekevecell. aoc eteen lke weleweh one 0.27 0.381 0.36 0.41 0.48 
Dia Ree O || Pee SOLO ceo ORe2 0.386 0.41 0.48 0.57 
AGH. Mie nsst tale Meee eu ad ness aeetcee alll Cane Ree ee 0.41 0.47 0.56 0.66 
BL (Roar enero (Ohne scoot on! Ubon re oN Scat cen 0.47 0.54 0.63 0.75 
AS sec eases dadetenoneoy ed|| oe sacenene allie tensaant te 0.54 0.62 0.71 0.84 
LQ Sa enone erence eee ok) oezzel cesyrenes tll (CREM ce nected | ecto ere Orgel 0.80 0.94 
OMA eieseracelin cee ene || aeons heel | Mapeeee mara sl Mubeacictene 0.81 0.91 1.05 


* Converted from the original table in cubic feet on the basis of 90 cubic feet 
(solid) to the cord. 
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TABLE 13 


VOLUME TABLE — BASSwoop 
Frothingham, 1915 


U. 8S. Forest Service Bulletin No. 285 Lake States: Based on 319 trees 


VOLUME IN BoArRD FEET — ScRIBNER RULE 


D.B.H. ob 
in NUMBER OF 16-FOOT LOGS 
inches: ay 
1 1% 2 21% 3 3% 4 4% 
Sivetieve sks. 16 21 30 43 60 
Diese acters ali 23 36 53 69 
Os teec i ceek 18 26 44 60 79 100 130 
SU a eae skins 31 3 70 90 110 140 
oe syelorecg ace 38 63 80 100 130 160 
TSN eters ae 75 94 120 150 180 220 
Lee ate rena Sea 89 110 140 170 200 240 
Ta Oe renner eee 100 130 160 190 230 270 
UG Rrvouacensie sexe 120 150 180 220 260 300 
Leiter ore neve 170 210 250 290 340 
aS Rese tratsirecoe< 190 240 280 33 380 
LO ee aiaraishete ens 210 270 320 370 430 
OER eta een k 240 300 360 420 480 
7 le eee eS 270 340 400 470 540 
Dr Matty se 300 380 450 520 600 
QE MSR. Sota 340 420 500 580 670 
Artem hsusie siis 380 470 560 650 750 
DO Dierohacecte ee 520 620 720 830 
A Oiretel svovave asi 570 680 790 920 
DS 3 SRC ORE eRerC 620 750 870 1010 
OMe star earots 680 820 960 1100 
a OD easievey a stci\0i.« 740 890 1040 1190 
Ores ars aes S800 970 1130 1290 
TABLE 14 


VOLUME TABLE — BEECH 
Frothingham, 1915 


U. S. Forest Service Bulletin No. 285 Michigan: Based on 285 trees 
MERCHANTABLE VOLUME IN BOARD FEET 
Dee. @o NUMBER OF 16-FOOT LOGS 
inches 
1 1% 2 2% 3 3% 4 

NOR aerators 22 32 47 67 87 IO | ceooe 
HSL revs terror ete 25 36 52 UC 100 IO |) oopac 
eS aed ola o 29 42 61 Ol 120 150 170 
Bie area 35 50 74 110 140 170 200 
MADR sce ios % 42 60 92 130 170 200 230 
UDsocnoec 50 75 120 160 200 230 270 
16, .c00u0)) Sooo . Il Vode clo 150 190 230 270 310 
IL, otal ole, alien ecrenene Oe), ammekemencia 180 220 270 310 360 
Seager recall. sisiievsecasty sy [) Map eiehey 220 260 310 350 410 
OPP rire hake re taiouleaal ckeretenscey lls awenatters 290 350 400 460 
iD (aera li ate eucteetre teal |e tala xo) = hie) etagialie ta 33 390 450 510 
al Meets thie ta Momma Miceinentos ar) | Wsvchronemenle 370 430 500 570 
DO We al ey step seats [fet renters dn?any 19 bull anrsuieyhoents 400 470 560 640 
Srey | esreusis sc cthenms |) 8c) Girayte tats Ga [la Brayrascsn=iee 440) 520 610 710 
GAL” Ss PLOW Baototons | lion eENONe TM ePriach one 490, 570 670 780 
Oe oa onl women divs cern. al eoe.cinn 530 620 740 870 
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TABLE 15 
VOLUME TABLE — BEECH 


Waha and Cheever, 1903 New York: Based on 485 trees 


MERCHANTABLE VOLUME IN STANDARD RAILROAD TIES 


Number of Number of 
D.B.H. ob inches standard ties, D.B.H. ob inches standard ties, 
ple x 9” x Br q” x 9” x 8’ 
G12 a heysam a ctopio fatatvaneaaneuevaheneene 1 2D orcs aos Nan aura tclleenstemeievens 7 
IS 2 pe acsatna elke, stove rabere let towetete 2 DD eae vallans -ssctete tame co eMeteere 8 
DA Se are ls tareemen neni ction 3 DAR aM bs alc eaeetebe Vanes elon 9 
PD eA eleage aus eure ned eke 3 PATA G10 CRERERONCH ER Ose ROR EKS 10 
UNG iets Aecate ate ee eer ete a ae 3 XGA oe Oe Oe ee Oc 11 
cscs cous ce ere GANS oreo 4 PAT Gets (o eMeRETS CoE NGRR MERC 11 
a olen ANE ER Yea ie) Gtr eae ee 4 Weiss ‘oo oc og eo CROOK Ra EOS 12 
LO) CARNE ta an teeiite chin ae 5 DOI: ia Ge i ae 13 
PANELS CR ick Ceca mea ER 6 SOM AD oie ce teteeolersre Oe 14 
PAA eee ae One Ee Cae ROR 7 
TABLE 16 
VOLUME TABLE — PAPER BIRCH 
Dana, 1907. Maine-New Hampshire: Based on 445 trees 
MERCHANTABLE VOLUME IN CUBIC FEET 
Tete Pb TOTAL HEIGHT OF TREE IN FEET 
inches 
50 60 70 80 90 
Gupta «aan 5.2 5.9 6.7 7.8 sate 
Usctxtaeceoscne 6.8 7.8 9.9 10.4 2e2 
Sie eespeemene 8.9 10.2 11.5 13.3 15) 33 
Ei mene Lh Ul. 12.8 14.5 16.5 18.8 
Orie eeu 14.0 15.9 18.0 20.4 22.8 
a Wa Ne as ee Pe yo 2 19.5 21.8 24.6 27.5 
APRS Oak 20.0 23.4 26.3 29.5 33.0 
SEA Api eoeavcate as 28.0 31.5 30.3 39.6 
UA ie ae eee diheices 33.0 Bi 3) 42.1 47.4 
ALD). jexsxeteee eens 38.9 44.0 49.7 55.8 
SCG Saar ee ies caus 51.0 57.5 60.0 


~I 
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TABLE 17 
VOLUME TABLE — PapPER BIRCH 
Maine-New Hampshire: Based on 445 trees 


MERCHANTABLE VOLUME IN BOARD FEET* 


DEESET Oo blainianches TOTAL HEIGHT OF TREE IN FEET 


40 50 60 70 80 90 
Ocaococscouscaooud 18 22 26 30 Db 4) | Paonia 
Hecoovacasagcnnad 24 28 34 40 46 52 
Sir ctonsnct sr eicheiek sviges aus 32 38 45 52 60 68 
Deo OTP OI he cteee 40 48 57 67 76 86 
MO Peepers koutou ever cnave, <veisiisue 50 60 72 85 95 108 
Mio sdusecoomouneDe 64 73 88 104 117 132 
Woo oscanoboaeeeen 78 88 106 124 141 160 
IDosoccunseneeceos||l one oe 106 127 148 169 191 
gee wks Onn oi eee cea! | peers 126 150 176 201 226 
Speyer atbeversysystsreietl|umarsenenee | |e aaneenes 177 207 236 266 
I@5-o's' Slo rere Ore CPO Nene oer otota to 206 242 276 310 
1S orecteoibaom am iO BIE Oi ERC cen lemcreacicis ee iearoae 280 320 360 
Ss ob: SoR ON he OFtel | Maino rams | Mecca oe al lmtees teens 320 366 412 


* Converted from the original, Table 16, in cubic feet. 


TABLE 18 
VOLUME TABLE — YELLOW BIRCH 
H. C. Belyea, 1919. St. Lawrence Co., N. Y.: Based on 351 trees 


| 
MERCHANTABLE VOLUME IN BOARD FEET — SCRIBNER RULE 


D.B.H. ob in inches NUMBER OF 16-FOOT LOGS 
1 1% 2 2% 3 3% 
OP Seete sp tet owet haere otoess 32 43 le ocean coc, Ul Peat evenensa to |Macerenee is 
TO So cues Oiceenee mean eeeine 36 48 60 (7a Verano irate \lkibnceotnres 6 
erences ee Nees. salen 4] 53 66 SOM | eet al cereale 
5.6/6. O RYCUE CRCe one Peet Oto 47 60 75 QS Uae aatce, OM stamens 
A iewcworsit one tesaiaicicus & 54 67 86 LOG? Al) teyeerce: ai|eucteee 
MN irenepesc ct noneboreteekipe 61 75 97 122 145 168 
MG Rea euciene tes ounces 68 84 107 140 166 198 
IVC es cio Sroroe OS ORO ee 76 95 123 158 193 229 
WS erate a adatelstieiie late hes 84 108 139 175 217 262 
LO) yaene yor iene eves sve niece 93 121 157 200 246 300 
ZO aMasaiotats eitetis revsdetes 102 136 177 224 281 345 
Alem ahenekstonegeisteiarsnsiecele 112 150 198 254 317 392 
OUT sae renatelors. 6 alc heious 123 169 222 285 357 445 
Bahos 60 OD BOIS 135 186 245 317 400 496 
Mab cede cane pobOO DDO 148 206 271 350 441 550 
epee etee he otie letenetienes 162 223 296 385 495 621 
Baie Ono en Ceieta roe 177 243 324 418 538 678 
PA 3 s10i6s0 SLO He ieRS OR one 193 264 351 452 590 750 
BSA O60 6 COCO ODEO 
310 420 549 710 920 
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TABLE 19 
VOLUME TABLE — YELLOW BIRCH 
Waha and Cheever, 1903 New York: Based on 941 trees 


MERCHANTABLE VOLUME IN STANDARD RAILROAD TIES 


Number of Number of 
D.B.H. ob inches standard ties, D.B.H. ob inches standard ties, 
Oy Le xX Q” xX 8’ | ie 5X Oy x 8’ 
212) ea ak RS 4 De A eee. ea 6 
WR p aa teies 5c Monel e oie al Dos Pease: & sei'a) "sok Meee Mreee 6 
eee cy SNCS PEPPER EUS 24 teat G Feed Cae NED, bree OR Te 
BSA co oN RENEE ote, chan ie eet 2 DAS Me oc) GMP REE ETC tae Game a 
NO OG a. Ria nates 3 2G SH 5 cnc aah Soe 8 
DGS acy SSN eb SS area 3 DiUites Pete te sthoy'5 56 Rae eet 8 
OMe Hee ie cai hte 4 POS remeeaiia. wa seceieeke aithens 9 
AUG) Saino, oh ARO ei ace cere te 4 DO Mec e we et aiec oe 9 
PARRA i: SOREN Ake eo 5 POG visit Gace ecmery eiecey 9 
EPR cc) Se RCI et ee 5 
TABLE 20 
VOLUME TABLE — CHESTNUT 
Chapman, 1912. Pike Co., Pa.: Based on 222 trees 
MERCHANTABLE VOLUME OF THE TREES IN CUBIC FEET 
Bee on TOTAL HEIGHT CLASS OF THE TREE IN FEET 
inches a aa a aa. ee ee 
30 40 50 60 70 
0.8 WS 7 see ea 
1.4 2.4 Seateee ah 
De Boal 4.6 aye 
Ban 3.8 5.4 oe 
Ree 4.8 6.5 Stay 
5 6.0 Tel! ates 
a@® %: 9.5 12.6 
9.6 122, 15.0 
Hee Oe 15.2 18.4 
18.6 22.0 
W351 26.6 
27.9 30.8 
Bae ta 35.3 
.0 
51 
4 
9 
4 
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TABLE 21 
VOLUME TABLE — CHESTNUT 
Pike Co., Pa. 


: Based on 222 trees 


MERCHANTABLE VOLUME IN BOARD FERET* 
D.B.H. ob in inches TOTAL HEIGHT CLASS OF THE TREE IN FEET 
20 30 40 50 60 70 

Go. eee eee eee 10 15 18 PABoe HW) Vos aioe Jil vololme'o 
Loovrsoenboooooanall oooos 19 24 G3) Ilo oocos -i| oodos 
Solo 5-4-6 8g o.oo eyaille oso e 25 32 41 BW | goose 
Qovoenensvosepeaoall aovbe 34 42 52 ()  } oaoaa 
IMs oscsvbovono0 6 ol), \ooobs 45 54 70 i || cooos 
1AM St Gor Os Rem RecN Ros voxauor ee Orme evan Ihe Sateen 70 88 WOG | coos 
VB) 6p) 6c) once De aBPO-SF repaay by ARCO at paElE mM onenehe soe ilierd Giotonc 110 133 155 
US ereied oS dere parce ora cok ene oanito CuCl fuse Seer stor emma Iem) Seca 1359 160 176 
een mere nehe) Ske kepcen = s1 | betes eh hal alll a sien cee ee ue are ete 168 186 200 
15) o°G."6 po ceeaettaacch icon circ (MN Suen ey Sn IC gh 5 en] eT 200 215 230 
NG Faencbeuaetisy cree rt onaes sa tevsuetenetn || nyc ch atremes tbh dee cece 230 246 260 
I alia ors GRAS cearOS Osc [em cRCnRiChiO aan ine Streeters Tells Cem cece el Ma Auch a PHILS 300 
US) 5:6'o dudes StoeaeS Hana] chao0 || oopoo ff o8eo6 |! cag 314 340 
IDs coor eo ea OA ONG hesb eoretoe em Geet Gk [Meeks cio Vall Nag Gets c 306 385 
AO Reece chore eenereuere ||) veyereney sy lll, vere eva eial |lincenat sal a laut cece 400 440 


* Converted to board foot values and extended from the 
cubic feet. 


original, Table 20, in 


TABLE 22 
VoLuME TABLE — HICKORY. 
Boisen, 1910. Eastern States: Based on 365 trees 
MERCHANTABLE VOLUME IN CUBIC FHET 
D.B.H. ob in inehes TOTAL HEIGHT OF THE TREE IN FEET 
40 50 60 70 80 90 

Greeti) Le. 118) 1.8 2.4 S51 bl ah ee elias eaaiey 
ate. eee Ae 1.9 Dad 3.2 4.0 BEL Ned cedars 
C2 ¢ jhe A 2.6 3.4 4.2 5s 6.5 8.0 
Ohe tne 3.0 aah 3.6 4.6 5.8 7.0 8.4 10.2 
102 e a eRe NT sae 4.8 6.1 7.4 8.9 10.7 12.5 
Lal eva ncthotcteceme te wenn ciche ae 6.3 7.8 9.4 iL 533 174 15.5 
Ly Perens PUL ree 7.8 9.5 11.6 133, 7 15.9 18.4 
TSS SR Bena CRETER OE TREES ROM (RE ERE ae mil ‘7 14.2 NiGraG 19.4 Oe 
Eee ere aes Cl Roteorcere. ||. esa csaeus 17/5) 19.7 22.8 26.1 
TS) ess cio) CRORE Rem re ca Pe Aicie & Siiel es rene oh 19.5 22.6 26.1 29.5 
TI Beh acct eee eel [NMEA pr Pa eee pty am TI MP Py PAG aL 30.0 33.9 
IE S'S: obo ORE Re tod a eee c- ei ln aes tere eel | its area d te 29.4 30.9 38.2 
ANS ole bro EMR es a Ne aes AB ae Say As 32.8 37:6 )| 74205 
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TABLE 23 
VOLUME TABLE — HICKORY 
Eastern States: Based on 365 trees 


MERCHANTABLE VOLUME IN BOARD FEET* 
D.B.H. ob in inches TOTAL HEIGHT OF THE TREE IN FEET 
40 50 60 70 80 90 

6. nooo boOuOODA 6 9 12 aS Hees Arcwentrcuaee |e. Sgseeecs' 
Taio ere clon einen ao orG 9 13 16 20 PADS Geo 4 
Oigievsoois's aye ta laceuategeens 13 18 22 28 34 42 
O reba taraiietsiacispeokyecone 19 25 32 38 46 55 
OF vemernoperevel «terseeReWorers 27 34 42 50 60 val 
TL Gre Ie pIee Oro, Stoke 36 45 54 65 76 90 
eB aie 6 a tolerate Doron 46 56 68 81 94 108 
SIH ots aa cn eIORe-C Dio) | Pin eens Ore 70 85 100 116 132 
he Pel 6, COUREROLG eleeh CeCe enLOneOLo) Welle Cigtencecra 103 119 138 158 
IIS eeey conch roretcee Cecitar| ekeereriot oc mull Scaeiorti 119 1388 159 180 
UG Erste: oth ctoke tele ss) Cgehe epee IN Me cceuegee |) (Ureieveus ce 161 184 208 
Dsyeuedabstece. Srailatapate eters |e maa baleweuee bull Ienevaever Mill: neveseete 184 208 236 
PG ei cagemetenecs siescwe iete'|\ oletepletens ah mmekenomeusintale Uetoke vere 206 234 265 


* Converted from the original, Table 22, in cubic feet. 


TABLE 24 
VOLUME TABLE — SUGAR MAPLE 
Frothingham, 1915 Lake States: Based on 278 trees 


MERCHANTABLE VOLUME IN BOARD FEET — SCRIBNER RULE 


Don NUMBER OF 16-rOOT LOGS 

inches 

il 1% | 2 2% 3 3% 4 

Biz reves Peeks 20 25 Sil ONE Hh cevaece SR lps S centestency oa | enon eens 

Oeste: 23 30 40 BO i aes alee nc tree cucnal ieaereeees 
HO enkhc ye 28 37 47 62 76 QA Nica aeMe, 
pled Neo ert 34 43 59 76 93 DOM dl) ansveeevons 
Sd eda 40 50 70 91 110 135 170 
Bea ee vere an eer 57 82 110 130 160 190 
A ieee) reusing 65 95 130 155 190 220 
LD epencteutee lv cihete meat 73 110 150 180 220 250 
Ges Raab s dks tates 83! 120 170 210 250 290 
aly Geeces Sea ht 8 eeces Por 93 140 190 240 280 330 
LS yesases Bea eel in Necareess 100 160 220 270 320 380 
TO). ei etotetel| ae kecaeboasiael|”) acess 180 240 300 370 430 
PAU eee ch acl la) Steere) | inceete one 200 270 340 410 490 
inst Ee ccPewe|| ) chev ottPo aioe kee ates 220 300 380 460 550 
PPAPERES OOF Ch ln) Coes hat ok ee ae ee 250 340 420 520 620 
QO Daca eRede| re lege omen Tovenelate ame sweets 370 470 580 690 
A Soy Ae AN TRE Tas ores ery lee eaecctcwies iil Bata wree 410 520 640 770 
PAS eer eoe eaal (Naw eey ren abe | rarer ro art tierce Oh haeO 460 570 710 840 
PO Bisemsseicirall mei eeNe ete cere auctale alu eokavegens 500 630 780 930 
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TABLE 25 
VOLUME TABLE — SUGAR MAPLE 


Waha and Cheever, 1903 


MERCHANTABLE VOLUME IN 


Number of 
D.B.H. ob inches standard ties, 
thie x 9” x 8’ 


New York: Based on 296 trees 


STANDARD RAILROAD TIES 


Number of 
D.B.H. ob inches standard ties, 
y Leg x 9” Xe 8’ 


ND ev apeueh ouacaea stele ay skole asx oe 2 ZO ae rateatits,: torehevertenenene 5 

ALS ay ay op ao aise asco) acm vei hae ots 2 Ney Sip tate siere: Siouoneverehe 6 

NA rocay be) aevairas Sate sre etenelace 2 Ulierw2s2 a cere seats ssvetevarnevokeuevehe 6 

rors hal a CaP ei ees nai sd Btokons 3 I Weenrn stenotecrousaeveweter are etarores 6 

MGR es apeysusasaiernistshans Mtoe 3 il eeeteo bao toon edootcdae a 
Poy cortic.c abobal coevawake oieter a 3 | 2A Rcectrs Ss eacece neem RO crOrG 8 

Gy epeich age sheen a iotetiohanaie there 4 | DAD ES Anche Cit HOON REN CEEMOL Ge 10 

1) Soe eek eae ae Pa 5 | 

TABLE 26 
VOLUME TABLE — RED, BLACK AND SCARLET OAKS 
Peters, 1905. Connecticut and New York: Based on 441 eee 
VOLUME IN BOARD FEET* 

Den A ob TOTAL HEIGHT CLASS OF THE TREE IN FEET 

inches ae ra a aa ae ae ERE eta ES gol s oor ae aon eS a = ae eS a 


30 40 50 


60 70 80 90 


* Converted to board foot values from the original table in cubic feet. 
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TABLE 27 
VOLUME TABLE— WHITE AND CHESTNUT OAKS 
Peters, 1905. Connecticut and New York: Based on 293 trees 


VOLUME IN BOARD FEET* 


D.B.H. ob in inches TOTAL HEIGHT CLASS OF THE TREE IN FEET 


40 50 60 70 80 90 


* Converted to board foot values from the original table in cubic feet. 


TABLE 28 
CorDWwooD VOLUME TABLE FOR SECOND GROWTH WHITE OAK 
Peters, 1905. New York: Based on 349 trees 


CoRDWOOD VOLUME IN CuBIC FEET* 


2 pa ob TOTAL HEIGHT CLASS OF THE TREE IN FEET 
inches 

20 30 40 50 60 
leeks vere ob eters ae} 0.5 Becton Aesth As 
SOE ee 0.5 0.8 it 4 il eae Slee 
Det ted cliat ape ore 9 1.4 1.8 AIA BS 
Dicredsuaeicvcaettetc a 2.83 2 oT 3.2 Beas 
Ges eva e-fanpe Soe 3.4 4.0 4.8 eaG 
Wawisrosater es apalielte ‘ 4.8 Dente 6.6 7.9 
Sierras eianete be aT 9.0 10.6 
Oe erences tes hate 11.8 13.6 
TOP tate acetate 15.3 UT 
Ale Wi ese aeewen cee 19.6 22.6 
a DUO eed eet 24.6 28.0 
AL SS hevay ences Raweeece ates B22 
aR Bleacieley meres BB 
LD Pate eeengare 42.0 


* These volumes include all of the tree that can be utilized for cordwood down 
to a diameter of one inch. A cord made up of mixed diameters, is considered to 
contain 80 cubie feet of solid wood, and the values from this table can be directly 
converted to cords by dividing by 80. 
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TABLE 29 
VOLUME TAPLE — BALSAM FIR 
Zon, 1914. 
U. 8S. Forest Service Bulletin No. 55. New York: Based on 947 trees 
MERCHANTABLE VOLUME IN CUBIC FEET 
IDJSISL aa ||~ 
in HEIGHT OF TREE IN FEET 
inches 
40 50 60 70 80 

Gita panes o Bee 33013) 4.0 A oss a iewe tek 

cpa Reeser a 4.5 D.1 5.9 aie oper 

[Slaton eee oe 5.9 6.8 8.0 9.1 saan 

OStcionrerme tas 7.6 8.9 10.4 ALS) Bt otc 
LI Q)e ae Ren ae shapake TE, 13.0 14.8 16.6 
I i ee acetate aa 13.6 15.6 17.6 19.8 
Maat ore iehe cocks a: 18.3 20.9 Zan 
Saye, et cay rolae ; PAL al 24.5 PI 
ALAR BE OR on). ae, ae 28.4 32.2 
DS RRS SS omer ovate 32.9 ot ao 
AU Sit ies Ore 37.8 43.2 

TABLE 30 
VOLUME TABLE — BALSAM FIR 


Zon, 1914 (curved). New York: Based on 947 trees 


MERCHANTABLE VOLUME IN BOARD FEET — HOLLAND RULE* 


D.B.H. ob 
in ; HEIGHT OF TREE IN FEET 
inches 7 
40 50 60 70 80 

Gisaieetavsieeests 10 12 

GN toecksnakecorets 13 15 UC 

ENT abe donee seus 19 22 26 29 

Oeyarecdevwetons. 4 25 29 34 39 
all De chee ecnoreee 37 43 49 5D 
HLL Sevetet etaprecasre 46 52 60 64 
123 Ree CRETE IRE 61 yal 81 
Benoa skenacalatecs 71 82 94 
LA onshore ete Re 99 115 
LUST einlone eecka bees 120 131 
al Geena Ge hei 132 151 


* Table obtained by converting cubic foot volumes to board feet, hy use of con- 
verting factors offered by Zon, U. S. Forest Service Bulletin No. 55, page 59. 
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TABLE 31 
NUMBER OF TREES PER CorD — BALSAM FIR 
Zon, 1914. Maine and New York: 


U. S. Forest Service Bulletin No. 55. 
| 


Based on 2171 trees 


NUMBER OF TREES PER CORD 


D.B.H. ob 
in HEIGHT OF TREE IN FEET 
inches 
20 30 40 50 60 70 80 90 
eleqekeceteretie 200 7125 eee PSP EaneY eet Neerss oer oe ee Wearable SMe eA eatery Beato Io od'0-0 6 
A oR AS 111.1 62.5 PSY 59 Ai Peers a Ch aan aeons Pec onke canilieororierce [foo Solo 0 
Diese pouena eoteel 62.5 41.7 30.3 Dass Cees anion: Lid tharctce Imes atari. ih to o.0'D.o 
Giteesca ee brecll| dezetorek 29.4 PPA Pa 17.5 WA TA) kesh) ||| Relees- cell aeeteerets 
MheiSeke <c:6 cote corel tabeiis eas 22.2 157 13.3 ii OS). eras sacha | Raeweerenets 
Sh Bor rerctevecnl|) dedckoreaes ul Meyonerene 12.8 10.4 8.8 os 60 | Seo 
Qa eer aioh ciel: menstate-s 4X | Mevsvenehs Op 8.4 7.0 5.8 4 OW creators 
OE es scdeva ai|) Qedetes ss |! eyevenetrs 8.3 6.4 5.8 4.9 AD Ne epi okens iene 
TEU GSR mee Orca lee ceeeePeae0/ eoesicacec 6.8 5.6 4.9 4.1 SIA OME hs ioe 
SL eae cn oie evr call) Reet tested | Movebcitersteall teomsltotene 4.7 4.1 BoE Sok meee 
TES ee earn anced WticeneReton (lt) Sin icccteies|k Farovo.6 (ps || Wedtoueczo 3.5 Sto dl 2.) Seas 
LA Sev cceve Biata race meres aoe eat | me aces a | Ce ean | RRR Bait DSA es sie 
Tae ee ORR er Reet Louch ai ceaed Icio cient: |(wtcicata-cil| mete mia. |Wathioitars 2.4 225) ees 
TABLE 32 


VOLUME TABLE — HEMLOCK 
Frothingham, 1915. 


U. S. Forest Service Bulletin No. 152. Lake States: Based on 534 trees 


VOLUME IN BOARD FEET — SCRIBNER RULE 


D.B.H. ob 
in HEIGHT OF TREE IN FEET 
inches 
40 50 60 70 80 90 100 
SER bt he 1h 13 20 25 SOMA * eaecstecy = ll Meee 
Oss Fh 14 22 29 35 AOU || Tea eee 
NOS rectiies 22 32 40 47 B29, | vereicree. aH teens 
AT yaa eee 29 41 52 60 67 Coe rani 
TPA arent ese Bxé 53 64 76 84 93 © i Retacars 
[SEE se tess 46 65 78 94 100 TOs ee 
AA Ri rier a 56 UE 95 110 130 LAO one 
Tae eee eee 65 90 110 130 150 PEO subewsnencse 
GS. Aereceteys 76 110 130 160 180 USO eal sates cer 
1 Cate RS OU create a 120 150 180 210 220 240 
SCY cre Bes (oll ec eka 140 180 210 240 260 280 
Oe clas orally -oranoo.0 160 200 240 280 300 320 
DX oe ata toes || Sororo eee 180 230 280 310 340 860 
Oo sie ah tell Aine ee Ogt 200 260 310 350 380 410 
OP Nas Prati Sa FS arch 220 290 350 390 430 470 
DON walls ecterlecs aad he nekorenets 330 380 440 480 520 
BY We A eh Pan uae el enor cee 360 420 490 540 580 
Deals ool accor! \heacciee 390 460 530 600 650 
DG aera toreccnete | Utahns 430 510 580 660 720 
pie ee A Rete || Mehchetees 470 550 640 720 790 
Gio ie AA ena ene oy ola ao 500 590 690 780 870 
DO ai raralipe varereyeteles 1 emeneestove 540 640 750 850 940 
ZOn peloearelacetersvsteye |) acsttetaaeite 570 680 800 920 1030 
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TABLE 33 
VOLUME TABLE — HEMLOCK 
H. C. Belyea, 1919. St. Lawrence Co., New York: Based on 950 trees 
MERCHANTABLE VOLUME IN CUBIC FEET 
D.B.H. ob 
in HEIGHT OF TREE IN FEET 
inches 
40 50 60 70 80 90 100 

Gietesteies 5.1 GSE BM eicnatee eel a getistenere oe eet sors: Soa Silly» (esa ene OTe eee 
(he eaine aes 6.3 Sid | lib rexecsusbeuhn | neeeccg eMail aitevelaceleyiat ||) attee/aeheere: ut) amen acne 
Sie eee 8.4 10.0 LES OMS hig tegeusie nee elie caraxere Soahel Ili cba cheese | luweere eee 
OE tone 10.6 10 BUS a>, oll (en Creme: car Sraeen| Lean ee caret Mel MMR ema) a ieee 
HO sree L2G 15.2 US 2 Pa Leah eS Sey Cites Shad MLD EN one oo al eee 
aA a eee ie era 14.4 17.9 21.6 25.6 SOS ih wile tree acai: coeentaes 
i ae ee 17.5 lene P55 533 29.5 BAT otsiskeedscy hl Piseateeame 
Mee seoee cite 21.1 PAS) 33 29.6 34.4 BOE Geil resuecsaae llntie eee 
A age trails Recahetets PAS) 3 34.4 39.8 45.5 BOL ek eas 
IL os ceois orc el le MemchE OED Sorel 38.8 44.6 pal 2 DShoe el eae 
Gere etna, Uareteiets Bil 5 2 43.2 49.9 57.4 65.3 83 oD 
INC pisses wave. ch (URerReR ESD 41.5 49.0 56.2 64.0 Ua 33 80.9 
OPI eae | cate vale. 45.9 54.7 63.2 72.3 82.5 93.5 
LO RU epee) nacacatered lt Se-coaesae 60.4 69.9 80.3 3.5 107.0 
PAO G chbeer rh cf aR RP Os aa Era 66.1 76.4 89.3 105.0 121.0 
Dey MA a Lee cted Ih bach ane 71.8 83.4 99.3 116.5 135.5 
OS 5 Se RG Gl eee | eee i ieee Bb Neate seat 90.9 110.3 130.0 150.4 
EMT EAN | ariel atorereeh Ph Gace tacaemeh Sl|ll perenne re 98.9 122.3 144.2 WOT o Lf 
EAP SCP He Riser sitehcocced | {Ihc siseycs steel hae teacrename 107.9 134.5 159.1 184.5 
DORR Ea lod cess ensaaly..o [oars.c a) SRA h wrekemen 117.9 147.3 LOE! 201.5 
Ore eae eal Nira er TED APE Gh Sites | Mig creeds 4 130.9 161.3 194.5 218.6 
BOT ey ol geste Gu||\ OSE CR HERRON al Me Berean | amine tema, || US ee 172.5 210.3 235.5 
Sera eanra rate | eo tacane Ses a [Poo ae ea chs Reet Ul rene eka 179.8 228.4 254.4 
PO eccrine caresses. ulotasJacaustion , lll. mendmeteue f 195.3 246.3 274.2 
BO. oa ica sac ee we Rename ROSAS Gt Mec 3 211.3 | 264.5 | 204.5 
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TABLE 34 
VoLtuME TABLE — HEMLOCK Bark 
Frothingham, 1915. Vermont, Appalachian Region: 
U. S. Forest Service Bulletin No. 152. Based on 682 trees 
VOLUME OF BARK IN CORDS 
D.B.H. ob in inches Volume of bark 
Ie per .f— 
Volume of bark Sanianer 
aL US enaninen Cine lemnicl oS Scone oieeon Oreo err 0.06 3.5 
1 eigrsa ny ala b bea maloncl aio. tom Gino Dd. 0.07 2.9 
Len IeO erG (6D EREVG 6, tho iE Cio CRE SreroOIG IG oc 0.08 2.8 
Tea ONO Tats Ee IDSoICRD ouatenG cerante crease Gece os 0.09 2.3 
DA Nes axecadtenseg ah ceas tneehak el Meliss val chore aceon wap ome late 0.10 1.9 
LES Otc eee GRR e-PRO eRe NOI LAl ane IE Gato! 4 ho Bue 0.12 1.6 
Ge Gioro a: okdia oe ioieioe Slate Uicid nO.O MGI o,choyo 6.00 0.14 ) alse} 
ELC asda oh ou oesio cop och steysste sy Soh ele cnet tee aN ae 0.16 1.2 
Se eienarsucheria tek cco eh ten ct eR RIED sue hale emer et te 0.18 1.1 
TOs ik vote nt Bens ilens aks) 3 dhs) et mouttonoe poate nee cassake 0.20 1.0 
DOs Be ocaichasndel sdorabcre grecteehenndehione ais ste eaten fee 0.22 0.9 
DAL AMEL ouichiee bor onnsr 5 uecse fens talel each: tavtayelesapethe eons 0.25 0.8 
Ze Ts GI CR ERR eae hc ee onre tha cope 0.2 0.8 
DSc ath asas eledses velic. ch take Mite O.ele e OP ah 0.31 ORG 
Dera Nasnavesesebyiote cele ah ce cslane Rerenin Aal cMe een ober sez 0.34 0.7 
28)'s Bay Sesiaafia:efferiatete euch an aha Cho Mttch eae alee epee ae 0.37 0.6 
QO MIE apse se htocie se on Been need aoe Mata one are 0.40 0.6 
Qi a9 0 Miah clare eye LES oe MOE dice ey ete eee 0.42 0.5 
QBS cys neste sa Wateee Riley ainlor eee aerate 0.44 0.5 
DID RII efta cated noes ayaa thos ht Mars oy ae eo 0.47 0.5 
BO Auer cre Wasi ec rayon za ge AA care Mery ce age 0.50 0.4 


TABLE 35 
: VoLUME TABLE —- RED SPRUCE 
H. C. Belyea, 1918. St. Lawrence Co., New York: Based on 1260 trees 


MERCHANTABLE VOLUME IN CUBIC FEET 


D.B.H. ob in inches TOTAL HEIGHT CLASS OF THE TREE IN FEET 

50 60 70 =| 80 | 90 100 
(Rana eels ee 6.5 8.0 11.0 ATO. 48 tant, Bile 
OR LAA ee ope ou ae 8.0 10 14.0 (Ase eee ML. 3 
Ti RAPER os CoearL A 11.0 14.0 17.5 DDT ti. sys ay ee 
Iii Se eet eke 14.5 18.0 22.0 SRO MI, cca eae 
HOME A ae. Ue Al OE, 18.0 22.0 27.0 BON Big cee a halen 
HOR CIA oh as othe Cie ae | MN ernre 26.0 31.5 8835") It cree) ah aceeneee 
ANN CRs re emcee Nein 29.5 36.0 ASi5) (| ete cie| eee 
SUS eR te DAO RMA ir I Ve alate 32.5 40.0 48.5 BISON naa lo 
Gas Re ety he cok | oe ame 36.0 44.0 B35 ll K6Ce On| aeannie 
SE Reae aien Rn SOREN aw 39.0 48.0 58.5 Geo |) gee 
TST eee IRIN cel |r ra hate eae 52.0 64.0 TOO) cee 
FTO 6 tise MU Mid one tinea Oe gta 56.0 69.0 78.0 90.0 
OT Ra ar ma PR per cats HR ule Rian, aon 60.0 74.0 83.0 96.0 
ICS Re pn e pucaee Genel Lage euaany, IDLE SSM) Vitae Ae er 79.0 89:0 | 102.5 
BOE NN SU ale Sak tea el io Stat. a Be (Races ara a alan 84.5 95.0 | 109.0 
Da Ohdnh tek BU Miyata haa a ei, | eee na Nee 9040 | 102501) )|) tdigno 
A is SACU R So0 a An ne SR | ne 97/0.,| 10980) ||| aase5 
Desa oat SRE RADE RN an) ete el eee 103.0 | 11640 4 43270 
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TABLE 36 
VOLUME TABLE — RED SPRUCE 
Hi. C. Belyea, 1918. St. Lawrence Co., New York: Based on 1260 trees 
MERCHANTABLE VOLUME IN CoRDS* 
D.B.H. ob in inches TOTAL HEIGHT CLASS OF THE TREE IN FEET 
50 60 70 80 90 100 
Bo lbro aeie%.0:¢ olor atetnn 0.08 0.05 0.07 (Naaley a Sn Siacalos® Yh eo G03 
Doasevoacoconsoon 0.08 0.11 0.138 Os | oSo00 I) odes 
NOS emotvorshvenets vakerensic 0.12 0.16 0.19 Oe 2y  Wrg soda vi a daoo 
Wo ooccgagospuooaKe 0.16 0.20 0.25 OoBil |) ceaco. | cooed 
es Gc ocdo ooangaco 0.20 0.25 0.30 OsB¢ ||) aeaca |!) oacen 
ILBic.cia- mesa Dalian 08d Gell) to:b iat Q.29 0.35 pA OW Gg cadioly ‘WNlejo-6.6.6 © 
Ibo oo po SoD} oNNO'|e [oS born 0.33 0.40 (oe) Hh No odio oI o'b 00 6 
IPs og Gch0Re0a0cb0ac) obade 0.36 0.45 0.54 Dae ei xb aGoc 
Isic oan sic gecte.s.6. x0c'll toa hoc 0.40 0.49 0.59 Os7@ I! saose 
Ait -3 Oroioia AIRRCAD.O 0 chavo, Weed Sede 0.43 0.53 0.65 @57@ |) osdec 
USoccoccascouasoodul cooag |! wogoe 0.58 0.71 M Sil |f odace 
De Goselsicoe nace coll ico oom |b ooo co 0.62 0.77 0.86 1.00 
2 Ores Sana is Rotate ca lh C2eteale oy 6, halen ace gaya 0.67 0.82 0.92 1.07 
Dil eae bintat caCTCReaAcce Rein Mapiolacaeciae Ila ert cinta fie eotreeee cs 0.88 0.99 i, 4 
Oo a eite. Sb 6 3b Sc PORCHPE Ol eC HK hones cachet & || eee chee mui eer en cree 0.95 1.05 1.21 
DOVER ae er CEN wets at al| PLease ee All be evie renee agt| | pee aire Gone 1.00 1.18 1.29 
DARA AER artes oll Meso 8. balabpcbatens at) sseru tenets 1.08 al smal 1.37 
Dene ercrecs aera e call UleeMovase” URINME ct San sc cuk Pele Lona séie 1.14 1.28 1.47 


* Converted from original table in cubie feet on the basis that 90 cubic feet 
(solid) equals one cord. 


TABLE 37 
VOLUME TABLE — RED SPRUCE 
Murphy, 1917. New York: Based on 1507 trees 


MERCHANTABLE VOLUME IN BOARD FEET — SCRIBNER RULE 


D.B.H. ob in inches TOTAL HEIGHT CLASS OF THE TREE IN FEET 
50 60 70 80 90 100 
Sitesi a a tiltatassete a 34 41 AQT Otter AN hi, tobe. eee) =i epee etre 
Oe taveterenscaietetettsrsitne 43 53 67 COU SP 2 Ea, aoe Sls ee ete 
ORR rt loreuaecegece srecs 55 67 78 90 MOO Son 'do 
RUA S Roe. cay auleyeviayss wise’ 68 82 96 110 13 140 
PDC Aero ystichsusreususy canes 82 97 110 130 150 170 
Me emer ote oponetisnenva.ci er iG 120 130 160 180 200 
A ee secisinitereierenahs et score 110 135 160 180 200 230 
LUD evtskonevesconctede, seers aU 120 150 180 210 230 260 
UG 5:5 pete ce aie eee Hr 140 170 200 240 270 300 
AY, ob Go ote ee ota 160 190 230 270 300 340 
SPP Re AS eek cucbatecensy sttirs 180 220 260 300 340 380 
OR ny gue seem wey sen share toy |aobke! rack sere 250 290 340 380 430 
Agar regen itencuceareesocierev«llwakionsies es 270 320 380 43 480 
221 5 Gi ROD pee Oe Ria eitiot erage 300 360 420 480 540 
2278, BREEN ME EOE ECL || fe aoe eae 320 400 470 540 600 
MR RSAC Scar eperepon exon aul Mike Ghevecak [tps tohotohs 440 530 600 670 
Dees Shee oO CHRO SIS Chere b ||) modotene oar 0) lie Keecals. 3 490 580 670 750 
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Murphy, 1917. 


D.B.H. ob 
in 
inches 


Murphy, 1917. 


TABLE 38 
VOLUME TABLE — RED SPRUCE 
New York: Based on 1507 trees 


MERCHANTABLE VOLUME IN BOARD FEET — SCRIBNER RULE 


D.B.H. ob in inches 


ecee 


ecoe 


eocce 


NUMBER OF 16-FOOT LOGS 


1% 2 21% 3 38 4 41% 5 
32 43 56 abs shave tives, wilh kectwewed a|tmcueienete 
36 49 64 13 Said Cee (eimai lf scoun bo 
41 56 72 85 100 situs: TWh se etoyee | eetetente 
AZT 65 81 98 120 Aen oreo ae bictoe'o 
54 74 91 110 130 160 steven | eceeeree 
60 84 100 130 150 180 syane) ee 
67 95 120 140 170 200 23.0, nee 
(3) 110 130 160 190 220 260) aeseer 
se 120 150 180 210 250 290) || Saat 

Ais 130 160 200 230 270 SAY Wl Roope 
Aue 140 180 220 260 300 350 410 

cots 200 240 290 340 390 450 
210 260 320 370 430 500 
ers 290 350 410 470 550 
ete 320 380 450 520 600 
350 410 490 570 660 
380 450 530 620 730 
410 480 580 680 800 
TABLE 39 

VOLUME TABLE — RED SPRUCE 

New York: Based on 1507 trees 


MERCHANTABLE VOLUME IN STANDARDS — DIMICK’S RULE* 


ol 
j=) 


~ 20 


rPooooooo°o°oo 
for) 
i=) 


60 


HPHHHHHEHOSOOOOOO 
Ne) 
ns 


70 


NWNNNNRREHRHHEROSCoOOOooO 


TOTAL HEIGHT CLASS OF THE TREE 


80 


eee 


WWNNNNNRHEHHHOOoo 


90 


WWWWNNNNRHReEHHS 


IN FEET 


ee 


See 


PPWWONDNNWHHHH 


_* A Dimick Standard is equal to the volume of a log thirteen feet long and 
nineteen inches in diameter inside the bark at the small end. 
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TABLE 40 
VOLUME TABLE — RED SPRUCE 
Murphy, 1917. New York: Based on 1507 trees 


MERCHANTABLE VOLUME IN STANDARDS — DIMICK’sS RULE* 


2 BE. ob NUMBER OF 16-FOOT LOGS 
inches 
1 1% 2 21% 3 31% 4 4% 5 
Sstereraveioeie aes 0.14 | 0.22 | 0.29 | 0.387 bse aoe wats suskouet, |b evonecene 
Qe sae to erie 0.16 | 0.24 | 0.33 | 0.42 | 0.47 oes eVeles abe Boor 
SOE cio. coats ter ater ois 0.19 | 0.28 | 0.38 | 0.47 | 0.55 | 0.66 |] .... Sep si'ay. |dotabevens 
Late Salewstoute O62) O82 1] O43 | Os} | O63 |} O73 i asas RES CED ; 
Merce rcieteis ar cusiene 0.26 | 0.36 | 0.48 | 0.60 | 0.72 | 0.85 | 0.98 |] .... | ....; 
DP QeR a wyedoloreeols siehe 0.41 | 0.53 | 0.66 | 0.80 | 0.95 | 1.10] ....]. 
AS Sata cnsharcihercrs aoe O48 |) O69 |) On || O89 |) UoO8 | WSR || W6éSl W sono. 
alee Reena Mtl || Oo |) Mast || Mae) |] abgalie |) al eX |} TWoBB |) a oaos 
NG rice ets tta ha. coo || Maal |) MoSY || ToOkss |) aoe |) al) |] oak | ao oo 
Ivete. one a iee . 3 Ose 1) Mose |) alaalis) |) alo@al |) abo@4h |) alcsal | Goes 
QU Scheu sven aekenene a OF83) |) L205 | 29) | 2554 | 1Ss0) |) 2507 2.39 
TOF osaces: ays ace cess .... | 1.14 | 1.40 | 1.68 | 1.96 | 2.17 2.59 
DOP aca s hula ecorece Soe fabo2s || ale bnl | abate 1) Baal. |) ake cle} 2.81 
56 a ets dooo || 24h |] als |) Soe 1 BOY) 3.05 
nen apege Us tte |) Boils \y) Babys || Gat 3.831 
aay Sa 1.92 ! 2.32 | 2.74 | 3.16 3.60 
rend ; 2.07 | 2.51 | 2.96 | 3.41 3.90 
nooo | 2 2.22 | 2.70 | 3.19 | 3.68 4.20 


* A Dimick Standard is equal to the volume of a log thirteen feet long and 
nineteen inches in diameter inside the bark at the small end of the log. 


TABLE 41 
VoLUME TABLE — RED PINE 
Woolsey, 1905. Minnesota: Based on 964 trees 


MERCHANTABLE VOLUME IN BOARD FEET — SCRIBNER RULE 


D.B.H. ob in inches TOTAL HEIGHT CLASS OF THE TREE IN FEET 

50 60 70 80 90 100 
tO Eaeaer shai osvalacai aves oaks 55 70 85 NOS! Bowne 5 
LGD P arate ts, cure orev hee s 62 82 102 126 147 6 
OS aeveveracene es enérousteiess 76 98 122 150 LTE bh ones 
MILES Peaepe ata chic uianeeovere cok 90 112 144 178 DIOR tectgee 
Aen anacconavarercuanexete 106 132 168 208 DAG linecrerte 
All Seas ayercsokevs evauenatahens 123 153 193 240 D84. lr vanes 
GR A cover ct anonaver ods Saeeseus 176 220 275 323 383 
Harare revel orern cover cneye elles avons als 202 250 311 370 435 
STS es ciarhiievevereleuereneretevellly. elerssake 229 282 349 417 490 
SLi Weer creisterseal|linncuecsusten |patansesnevs 317 390 468 551 
DO Seircaeisvonovetcrscanoitumereuenenee: ally dvetevoteue 355 433 523 616 
DE any Sete roceceualllt hecarcrorey itll mghecenere 396 480 582 685 
DOr ohenaieysy skeus Bere H eee eli elceve anal) taken onepctam [Weuenenetens 530 646 765 
SR ae le rtey oe eee SI nig tcc cist apie MMlneneeaeent 1 lal ag aystayenrs 584 715 830 
SAPS ee eT OS aM or eink NAN es read al Naas cen ey daa Rercvayecate 790 05 
OF ee SES es oe ea denen tre WHI Me ons ireey mt Ilomns edceer ams | it aretete 867 986 
DG ee 8 oo er atat akan ities arewai-omen (lpmataran nee. cl tibtexer aie aim mal Uereeat ovate 951 1075 
OP eo oe nia ey wall intra cconcuronetns Vil hmboksceveuamun nl (im: seokenetTe | wees 1041 1166 
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TABLE 42 
VOLUME ‘TABLE — VIRGIN GROWTH WHITE PINE 
New York Conservation Commission. New York State 


MERCHANTAPLE VOLUME IN BOARD FEET 


D.B.H. ob 
in TOTAL HEIGHT OF TREES IN FERT 
inches 
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D.B.H. ob in inches 


TABLE 42 — (Continued) 


MERCHANTABLE VOLUME IN BOARD FEET 


TOTAL HEIGHT OF TREES IN FEET 


80 85 90 95 100 105 110 
Sineteren weiss a) otal eisastener 53 56 GO i Skicac || loose) aot: | oes ods 
Voss eco poche te AO O Be 68 72 TIE, | We eeoeiae || bo 6. ate Ueel| eadoradsesai|h toro 'o0-c 
LO) Scie cals Gin rota Ele nets 83 89 96 103 WO | soueo. |) coon 
lip oospopocatoooDds 100 110 120 125 UO A Goo.d.de lp colons es 
Io codwocadod ban ube 120 130 140 | 150 160 170 180 
Ss Comey qos ohn 6 eRe 140 155 170 180 190 200 210 
IZ oo nos 6 oun es Go Ob 170 185 200 210 220 230 240 
Ie choices a aint ea tee 190 210 230 240 250 265 280 
Bl Gtecateeyees) su eyey beh 7euey oi 220 240 260 270 280 300 320 
Ufocacosocepste aces 250 270 290 305 320 340 360 
TI Rorciols CarERe pate tee EN 280 300 320 340 360 380 400 
de a a lehS Cte ee ae eS 310 335 360 380 400 425 450 
DNS 6 aces Slo tem ees 350 375 400 425 450 475 500 
Os sc coabooecoDudo ne 390 415 440 465 490 520 550 
Lis IOS OS OOS 430 445 480 510 540 575 610 
AD 5n.0'0, 6h OME OS El OG 470 500 530 565 600 635 670 
Ai ses atienteneleat aio) oii Suaee eis 510 545 580 620 660 700 740 
DG ais: cala6. esa aeevaneeoeaat 550 595 640 680 720 760 800 
WQooorocacooueuanos 600 645 690 735 780 830 880 
PH Cet OOO CeCEAN aS OFF 650 700 750 800 850 900 950 
OS even Penetei ehe aroha Neti 700 755 810 865 920 975 1030 
Oran sieue fees sia eas UMN 750 810 870 930 990 1055 1120 
SOR utterances 810 875 940 1005 1070 1135 1200 
BlLsoonsoanogosccagas 870 940 1010 1080 1150 1220 1290 
GY) Sid ODEO Up O Ree 930 990 1090 1165 1240 1315 1390 
SBosccosoonpeeoguue 1000 1085 1170 1250 1330 1410 1490 
Sieh coo. Oia URE DA ONG 1070 1165 1260 1340 1420 1505 1590 
SO. ceg cooumueooodte 1140 1245 1350 1435 1520 1610 1700 
BOs cod nda o geoph me 1220 1330 1440 1530 1620 1720 1820 
Bll ss a wD Meow eee a eel ior ei hie oucusmasd 1530 1630 1730 1830 1930 
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TABLE 43 
CONVERTING FACTORS FOR STANDING TREES* 
Cubic Measure to Board Measure} 
(Values curved) 


De ob One cubic foot is equiva- D Bt ob One cubic foot is equiva- 
inches lent to: inches lent to: 
Gtopersieevcherers 4.50 board feet Urea orchete ee 6.20 board feet 
Micrevs tens) taaeeveen 5.00 board feet WO ee wee 6.25 board feet 
Grogs selene eee 5.25 board feet HQ ricer «lolol 6.30 board feet 
Oey wolscavetchepate 5.50 board feet 20ers aoe 6.35 board feet 
Oaths cae eaeee 5.60 board feet Ararat cee 6.40 board feet 
fe Levene hat 5.70 board feet DO cpexegionete ce 6.45 board feet 
Deyn acetewets 5.80 board feet OG reo cones 6.50 board feet 
Ml Drneperoieee ike Die 5.90 board feet BOA Geb ee ae 6.55 board feet 
WA hove eashehouere 6.00 board feet kc Belin Hie ee 6.60 board feet 
A Now ge cite ate tore 6.10 board feet DOG. ie bison 6.65 board feet 
NG, ayes saben 6.15 board feet WParsx USA Greer eae 6.75 board feet 


* Wrothingham, U. S. Dept. Agriculture Bulletin 152. 


P payne values were used in these tables converting from cubic feet to board 
eet. 


LIST OF THE PRINCIPAL USES OF NEW YORK 
SPECIES ARRANGED ALPHABETICALLY 
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wie ee 


6 Ug el 


is 
He ah Re KF pale 


Heaieasveiy 


WOOD USED BY SPECIES 


Canes 
Handles 
Planes 

Rules 

Saw handles 


APPLEWOOD 


Umbrella handles 
Vehicles 

Whips 

Tobacco pipes 


ARBORVITAE (Northern White Cedar) 


Boat bottoms 

Boat decking’ 
Dairymen’s supplies 
Ice cream freezers 
Interior finish 

Roof tanks 

Row boats 


Aeroplanes 
Axles 

Baseball bats 
Baskets 
Billiard rails 
Boats 

Bolsters 

Boxes 

Bread slicing machines 
Brick moulds 
Broom handles 
Butter packages 
Butter tubs 
Cabinets 

Car construction 
Casing 

Chairs 

Cheese boxes 
Crates 
Cultivators 
Desks 

Drafting tables 
Fence 

Finish 


Fixtures (store, office) 


Flooring 

Fork handles 
Furniture 

Hames 

Handles (toy shovel) 
Hayracks 

Hoe handles 

Hoops 

Ice boxes 


Shiplap 
Siding 

Signal devices 
Silos 

Tanks 

Yachts 


ASH 


Keyboards 
Ladders (rounds) 
Machinery (frames) 
Machinery (rods) 
Mouldings 

Neck yokes 
Novelties 

Organs (frames) 
Panels 

Piano tops 
Pickets 

Pick handles 
Plow beams 

Plow handles 
Plugs (for paper) 
Poles (vehicles) 
Porch swings 
Pump rods 
Refrigerators 
Rings 

Rollers (farm machinery) 
Sash 

Seeder thills 
Ships 

Siding 
Signaling devices 
Single trees 
Sleds (hand) 
Snow shovel handles 
Sofas 

Souvenirs 

Tables 
Tackleblock shells 
Threshers 
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ASH — (Continued) 


Toilet tanks Wagon poles 
Toilet seats Wagon (coasters) 
Tongues Wash trays (frames) 


Trunk slats 
Trunk strips 
Turnery 
Vestibules (cars) 


Boxes 

Cheese boxes (heading) 
Crates 

Excelsior 


Boxes 

Cheese boxes (heads) 
Crates 

Dairy supplies 
Doors ; 


Agricultural implements 
Automobiles (parts) 
Bank fixtures 
Baskets 

Beehives 

Berry baskets 
Billiard table beds 
Boats 

Boxes 

Bread boards 
Brooms 

Brushes 

Business wagon bodies 
Butter ladles 
Cameras 

Candy buckets 

Cars 

Casing 

Caskets 

Ceiling 

Chairs 

Checkers 

Cheese box heading 
Children’s blackboards 
Children’s sled tops 
Cigar boxes 

Clocks 

Clothes baskets 
Clothes pins 

Corn planters 
Crates 

Curtain stretchers 
Doubletrees 

Dowels 

Drawer bottoms 


Wash tubs (frames) 
Whiffletrees 
Window frames 


Packing cases 
Sheathing 
Pulp 


BALSAM FIR 


Millwork 
Sash 

Trim 
Wood pulp 


BASSWOOD 


Drills 
Dumbwaiters 
Elevators 
Engraving boards 
Wxcelsior 
Feeders 

Filing cabinets 
Flooring 
Furniture 
Go-carts 
Graders (peach) 
Grain hoppers 
Grass seeders 
Guitars 

Hand sled tops 
Hayracks 
Hobby horses 
Incubators 
Indian clubs 
Ironing boards 


- Kitchen cabinets 


Kitchen tables 
Lard tubs 
Lawn furniture 
Mandolins 
Medicine cases 
Moulding 
Music cabinets 
Novelties 
Packing boxes 
Pails 

Panels 

Pastry boards 
Patterns 
Pencils 
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BASSWOOD — (Continued ) 


Pianos 

Piano players 
Picture frames 
Printers’ cabinets 
Refrigerators 
Rulers 
Scientific instruments 
Seed cabinets 
Shoe trees 
Shoe lasts 
Shop patterns 
Show cases 
Shredders 
Siding 

Silos 
Singletrees 
Skids 

Sleeve boards 
Sleigh bodies 
Spools 
Stackers 


Agricultural implements 
Auto-seat frames 
Bobbins 

Boxes 

Brick molds 
Broom handles 
Brushes 
Built-up panels 
Burther blocks 
Butter dishes 
Butter tubs 
Cable reels 
Cars 

Chairs 

Chair bottoms 
Chair rods 
Cheese boxes 
Clocks 

Clothes pins 
Coat hangers 
Coops 

Crating 

Dowels 
Drafting tables 
Hlectrotype plates 
Farm machinery 
Filing cabinets 
Fixtures 
Furniture 

Grain doors 
Hames 

Handles 

Hand sleds 


Stanchions 

Store fixtures 
Threshing machines 
Tool boxes 

Toys 

Trays (egg) 
Trunks 

Tubs 

Turnery 
Velocipede seats 
Wagons 

Wagon boxes 
Wardrobes 
Washboards 
Washing machines 
Well buckets 
Wheelbarrows 
Window frames 
Woodenware 
Yardsticks 


Ironing boards 
Ladders 

Lawn swings 
Musical instruments 
Novelties 

Pails 

Panels 

Pianos 

Pipe organs 
Printers’ cabinets 
Pulleys 

Pump handles 
Pump buckets 
Refrigerators 
Rope reels 

Sash 

Sectional bookcases 
Show cases 
Skates 

Sounding boards 
Stanchions 
Stepladders 
Tables 

Tie plugs 

Trunks 

Tubs 

Wardrobes 
Washing machines 
Washboards 
Weighing machines 
Wheelbarrows 
Window screens 
Woodenware 
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BIRCH 


Agricultural implements 
Baskets 

Boat finish 

Bobbins 

Bookeases 

Boxes 

Broom handles 

Broom heads 

Brush backs 

Built-up panels 
Buffets 

Butter boxes 

Butter molds 
Cabinets 

Cameras 

Canes 

Car finish (vestibules) 
Carvings 

Casing 

Ceiling 

Chair rods 

Cheese boxes (hoops) 
Clocks (turnery parts) 
Couch frames 

Crating 

Desks 

Dowels 


' Dumbwaiter cars 


Electrotype bases 


Fixtures (exterior parts) 


Flooring 

Furniture 

Games 

Harvesters 

House trim (veneral) 


Interior finish 
Kodaks 

Lawn mowers 
Mantels 

Mirror backs 
Moulding 

Office fixtures 
Panels 

Paper plugs 
Parlor furniture 
Partitions 
Peavey handles 
Picture frames 
Plumbers’ woodwork 
Pulleys 
Refrigerators 
Sash pins 
Sereen frames 
Settees 

Shoe pegs 


‘Shoe trees 


Show cases 
Sofas 

Spool heads 
Swings 

Store fixtures 
Umbrella handles 
Tables 
Tackleblock shells 
Thresher parts 
Toys 

Tubs 

Wall fixtures 
Woodenware 


BLACK CHERRY 


Baskets 

Beds 

Boat finish 
Bookcases 
Brushes 
Bushel crates 
Butter dishes 
Cabinets 
Camera boxes 
Card trays 
Cars (finish) 
Casing 
Caskets 
Chairs (posts, rounds) 
Clock cases 
Coffins 

Collar trays 
Counters 


Desks 


Doors 

Dowels 

Dressers 

Flasks 

Flooring 
Electrotype blocks 
Engraving blocks 
Glove stretchers 
Handle (brush) 
Interior finish 
Kodaks 

Last blocks 

Level blocks 
Level sticks 
Library furniture 
Machine boxes 
Moulding 

Musical instruments 
Office fixtures 
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BLACK CHERRY — (Continued) 


Panels 

Partitions 

Passenger cars 

Patterns 

Piano actions 

Piano cases 

Piano players 

Piano rails 

Pipe organ (cases, actions) 
Road machines (cabs, boxes) 
Sash 

School furniture 

Settees 


Shoe lasts 
Siding 
Spindle stock 
Spoons 

Store fixtures 
Swings 
Switchboards 
Tables — 
Table drawers 
Table legs 
Trim 
Woodenware 


BLACK WALNUT 


Air-gun stock 
Benches 

Billiard cues 
Bookeases 

Brush backs 
Bureaus 

Cabinet work 
Canes 

Card tables 
Carpet sweepers 
Case work 

Caskets 

Chairs 

Chair legs 

China closets 
Chiffoniers 

Clock cases 

Coffins 

Couches (legs) . 
Desks 

Doors 

Electrical appliances (basex) 
Embalming boards 
Fixtures (exterior parts) 
Fixtures, office 


ELM 


Agricultural implements 

Banana baskets 

Baskets (bottoms, covers) 

Boxes 

Bushel crates 

Chairs 

Cheese boxes (heads, hoops) 

Cigar boxes 

Cradle bows 

Crating (posts, corners) 

Couch frames 

Feed tables 

Fixtures 

Fruit cases (handles, hoops) 

Furniture (frames, drawer bot- 
toms, ends) 


Fixtures, store 
Furniture 
Gunstocks 
Inlaid work 
Interior finish 
Machine boxes 
Moulding 
Novelties 
Organ cases 
Parquetry flooring 
Pianos 


_ Piano actions 


Piano benches 
Piano cases 
Piano players 
Picture frames 
Pipe organs 
Sideboards 
Side tables 
Stools 

Tool boxes 
Umbrella handles 
Vehicles 
Woodenware 


Grain drills 

Grape trays 

Handles 

Harvesters 

Hayracks 
Instruments, musical 
Laundry appliances 
Machine construction 
Mowers (poles) 
Planing mill products 
Reapers (poles) 
Refrigators 

Rockers 

Sash 

Ships 

Sporting goods 


160 


The New York State College of Forestry 
ELM — (Continued) 

Toys Vehicle poles 

Trunks (slats) Whiffletrees 

Tubs Woodenware 

HEMLOCK 
Agricultural implements Flooring 
Baskets Furniture 


Blinds Gates (picket) 
Boxes Instruments, musical 
Cars Machines 
Construction Patterns 
Crates Sash 
Dairymen’s supplies Ships 
Doors Sporting goods 
Fencing (pickets) Vehicles 
Flasks Wood pulp 
HICKORY 
Agricultural implements Mallets 
Automobile wheels Machines 
Baskets Neckyokes 
Boats Printing 
Buggy shafts Refrigerators 
Buggy spokes Rounds 
Canes Shoe shanks 
Car construction (grab handles) Singletrees 
Chairs (rounds) Spokes 
Doubletrees Sucker rods 
[iveners Trunks 
Gates (pickets) Vehicles 
Handles Wagon tongues . 
Instruments (tripods) Woodenware 
Ladders : 
RED OAK 
Agricultural implements Moulding 


Boats 


Musical instruments 


Boxes Laundry appliances 
Car construction Machine construction 
Caskets Patterns 
Coffins Picture frames 
Clocks (cases) Plumbers’ woodwork 
Crates Pumps (platforms) 
Hlevators Refrigerators 
Interior finish Sash 
Fencing (pickets) Ships 
Fixtures Signs 
Flasks Scientific instruments 
Flooring Vehicles 
Furniture Woodenware 
Gates” 

SASSAFRAS 
Novelties Souvenirs 
Rustic mementoes Woodenware 
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SPRUCE 

Agricultural implements Ladder sides 
Aeroplanes Mandolins 
Ballup sleepers Match cases 
Boats Mouldings 
Boat oars Moulding flasks 
Bowling alleys Musical instruments 
Boxes Novelties 
Bungs Organ pipes 
Cable reels and spools Patterns 
Cameras Piano backs 
Car sheathing . Piano benches 
Crates Piano cases 
Doors : Piano ribs 
Elevator platforms Piano sounding boards 
Farm machinery Pipe organs 
Fiber board Player actions 
Fixtures, backing Refrigerators (inside partitions) 
Fixtures, linings Scaffolding 
Fixtures, office Ships 
Fixtures, store Shiplap 
Flag poles : Silos 
Flooring Skids 
Furniture (hidden parts) Spars 
Guitars Tanks 
Hay presses Vehicles 
Ice boxes Woodenware 
Keyboards _ Wood. pulp 
Kodaks 

SUGAR (Hard) MAPLE 
Agricultural implements Ceiling 
Balls Chair bottoms 
Baseball bats Chair rods 
Baskets Checkers 
Bedroom furniture Children’s wagons 
Billiard cues Clothespins 
Billiard tables Coat hangers 
Blueprint frames Corn planters 
Boat finish Corn sheliers 
Bobbins Cot frames 
Bobsleds Croquet balls 
Bowling alleys Croquet mallets 
Boxes Cultivator handles 
Brewers’ chips Curtain poles 
Broom handles Desks 
Brush backs Dishes 
Brush handles Doors 
Butcher blocks Dowels 
Butter ladies Dominoes 
Butter moulds Drill frames 
Cameras Dumbwaiters 
Canes Electrotype blocks 
Car finish Hlevators 
Car flooring '  Ensilage cutters 
Carpet sweepers Factory trucks 
Castor rollers Feeders 
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SUGAR (Hard) MAPLE — (Continued) 


Fixtures 

Flasks 

Folding camp chairs 
Flooring 

Furniture 

Games 

Go-earts 

Grain drills 

Grain separators 
Grass seeder frames 
Guitars 

Hames 

Handles 

Hay presses 

Indian clubs 


_Interior finish 


Kitchen cabinets 
Kodaks 

Ladders 

Lasts 

Lawn mowers . 
Mallets 

Mangle rollers 
Map rollers 
Medicine cabinets 
Merry-go-rounds 
Moulding 
Musical instruments 
Novelties 

Office fixtures 
Organs 

Paddles (boat) 
Parasol handles 
Partitions 
Parquetry flooring 
Patterns 

Pianos 

Piano bridges 
Piano players 
Plow beams 


Boxes 
Crates 
Desks (backs) 


Drawers (backs, sides) 


Flooring 


Boat floors 
Boat stringers 
Boxes 

Ceiling 

Crates 

Finish 
Flooring 


Plumbers’ woodwork 
Porch swings 
Potato mashers 
Pulleys 

Pumps 

Pump buckets 
Racks 
Refrigerators 
Road rollers 
Rules 

Sash 

Separators 

Shade rollers 
Shoe forms — 
Show cases 

Signs 

Skids 

Sleighs 

Spool barrels 
Spoons | 
Steering wheels 
Tanks 

Tanning drums 
Talking machines 
Tenpins 
Threshers 

Toys 

Towel racks 
Type cabinets 
Umbrella handles 
Vehicles 

Wagons 
Washboards 
Washing machines 
Wash tray covers 
Wheelbarrows 
Woodenware 
Wood type 
Yardsticks 


SYCAMORE 


Furniture - 

Planing mill products 
Siding 

Trim 


TAMARACK 


Millwork 

Moulding 

Planing mill products 
Ships pepe 
Siding 
Trim 
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Baskets 
Berry boxes 
Boat scoops 


Aeroplanes 
Agricultural implements 
Athletic goods 
Boxes 

Car construction 
Caskets 

Coffins 

Clocks 

Crates 

Elevators 
Interior finish 
Fencing (pickets) 
Fixtures 

Flasks 

Flooring 
Furniture 

Gates 

Handles 
Harvesters 
Moulding 


Agricultural implements 
Automobile bodies 
Backing (pictures) 
Blinds 

Boat flooring 
Boxes 

Buckets 

Burial boxes 
Ceiling 

Clocks 

Doors 

Hlevators 

Feeders 

Flooring 

Foundry flasks 
Frames 

Furniture 

Interior finish 
Kitchen cabinets 


WILLOW - 


Fruit crates 
Packing cases: 
Vegetable crates 


WHITE OAK 


Musical instruments 
Laundry appliances 
Machine construction 
Patterns 

Picture frames 

Plow beams 

Plow handles 
Plumbers’ woodwork 
Pumps (platforms) 
Refrigerators 

Rollers (land) 

Sash 

Ships 

Signs 

Spokes 

Scientific instruments 
Threshing machines 
Vehicles 
Woodenware 


WHITE PINE 


Matches 
Moulding 
Office fixtures 
Passenger cars 
Patterns 
Porch columns 
Pumps 
Refrigerators 
Sash 

Ships 

Siding 

Silos 

Store fixtures 
Tanks 
Threshers 
Trunks (boxes) 
Tubs 

Vehicles 
Woodenware 


YELLOW POPLAR 


Aeroplanes 
Automobile bodies 
Billiard tables 
Boxes 

Buggy bodies 
Brushes 

.Cabinets 


Cars (finish) 
Ceiling 
Chairs 

Cigar boxes 
Drills 
Elevators 
Excelsior 
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YELLOW POPLAR — (Continued) 


Furniture 
Instruments, musical 


Instruments, professional 


Interior finish 
Merry-go-rounds (horses) 
Packages 

Patterns 

Plumbers’ woodwork 


Pool tables 
Pumps 
Refrigerators 
Sash 

Ships 
Vehicles 
Woodenware 


SAMPLE TIMBER SALE CONTRACT 


AGREEMENT entered into tHis ie cecececeecccnectsctncenceneee day of 
[DYER SS ea ee RN ee ea ea Of eer: 
county of Bey SUALO (Oly ccm n cries 
after Called the Seller, Qi enceecccssssccsceecseeeeccseeeeseneseueceuneessueeteeeseueeeeen eee ee ae > of 
BOE ene SHEA OY COUMbY OL eee Wee Ae SRL OL eee tee nee 
hereinafter called the purchaser. 


WITNESSETH: 


ARTICLE 1. The seller agrees to sell to the purchaser, upon the terms and 
conditions hereinafter stated, all the living timber, marked or designated 
by the seller, and all the merchantable dead timber, standing or down, 


OSEUMALCE CO DO ereeceeceseeceevereererenrserneee board feet, more or less, on a certain tract 
of land, situated on lot number ............. 5s LO WISI) Of eke cece reer : 
COUNT ys Of eer eee eee beater late p SEDC VOR. 5 tates _-» and 


located on the farm belonging to the seller, and about one mile southeast 
of his farmhouse. 


ARTICLE 2. The purchaser agrees to pay the seller the sum of 


eee dollars ($........................) per thousand board feet in accord- 
ance with the following schedule of prices: 

White oak 5.2.22" Cigaeaiaran nt coma ey per M. b. ft. 

Red od kw tanec 2 Spier eer ea ae per M. b. ft. 

feud serial eer Denar Neh per M. b. ft. 

Elem Oca Giiiies. pave arent per M. b. ft. 

Whites pine a= fp eee ee per M. b. ft. 


ARTICLE 3. The purchaser further agrees to cut and remove said timber 
in strict accordance with the following conditions: 


1. Unless extension of time is granted, all said timber shall be cut, paid 
for and removed on or before 


2. All timber shall be scaled by the Scribner log rule, and measured at 
the smaller end, along the average diameter inside of the bark. 

3. The maximum scaling length of logs shall be sixteen feet; greater 
length shall be scaled as two or more logs. Upon all logs an additional 
length of four inches shall be allowed for trimming. Logs overrunning this 
allowance shall be scaled not to exceed the next foot in length. 

4. No unmarked timber of any kind shall be cut, except (name species). 

5. Stumps shall be cut so as to cause the least possible waste; stumps 
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of trees up to sixteen inches in diameter not higher than twelve inches above 
the ground and those of trees above this size at a distance above the ground 
not greater than three-fourths of their diameter. 


6. All trees shall be utilized in their tops to ole lowest possible diameter 
for commercially salable material. 


7. Young trees shall be protected against unnecessary injury; only dead 
trees and the less valuable kinds may be used for construction purposes in 
connection with lumbering operations. 

8. Care shall be exercised at all times by the purchaser and his ,em- 
ployees against the spread of fire, and the purchaser will be held responsible 
for fires starting from loge ing operations. 


Arricte 4. It is mutually understood and agreed by and between ‘the 
parties hereto as follows: 

1. All timber included in this agreement shall remain the property of 
the seller until paid for in full. 

2. In case of dispute over.the terms of this contract, final decision shall 
' rest with a reputable person to be mutually agreed upon by the parties to 
this contract; and in case of further disagreement, with a board of three 
persons, one to be selected by each party to this contract and a third to be 
a State or Government representative. Eas 


IN WITNESS WHEREOF the parties hereto have hereunto set their 
hand siandesealls iblisise tne eee day of 


f 
Ante 
Wen 


Ht 


REE 


SUL eae 


yee 
Take 
Oe EN 


bed a sett 
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